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*CCCCLXXI. NICKEL. () 

CCCCLXXII. NITRE, or SarrrrrRz. Nitre is a neutral ſalt com- 
poſed of a-peculiar acid, called nitrous acid, ſaturated with fixed vegetable 
alkali. - * + | 
This ſalt' has a ſaline and cooling taſte, which is ſucceeded by another more 
diſagreeable taſte, It is eaſily ſoluble in water, but in much greater quantity 
in boiling than in cold water. It is conſequently one of thoſe ſalts which are 
more readily cryſtallized by cold than by evaporation. Therefore, if fine cry- 
ſtals of nitre are required, this ſalt muſt be diſſolved in water, and heat muſt 
be applied, that the water may take up more ſalt than it can retain when it is 
cold. When this ſolution of nitre is allowed. to cool, many cryſtals will be 
formed which will be ſo much larger and finer, as the quantity of ſalt operated 
upon at the ſame time has been greater, and as the cooling of the liquor has 
been een. © 7977 : | 

Cryſtals of nitre are oblong ſolids, the large faces of which are parallel. They 
are kinds of priſms furrowed by parallel and longitudinal grooves. 

The acid and alkah, of which nitre conſiſts, are united together ſo intimately, 
that it may be conſidered as a perfect neùtral ſalt; © It is not deliqueſcent, but 
x retains ſtrongly the water of -its- cryſtallization, by which its tranſparency 
is preſerved even in a dry air, and it does not effloreſde, or become meaty. | 
VNitre is one of the moſt fuſible ſalts. It is liquefied by a heat much leſs than 
what is neceflary to make it red, and remains thus in tranquil fuſion without 
fwelling. If nitre thus melted be left to cool and fix, whether it has been 
made red-hot or not in this fuſion, it coagulates into - a, ſolid, ſonorous, ſemi- 
tranſparent maſs, and is then called mineral cryſtul. This melted nitre, or 
mineral cryſtal, has, excepting the ment of the cryſtallization, all the 
ſame p ies as cryſtallized nitre. Mr. Beaume obſerves, that nitre loſes by 
fuſion little, if any, of the water of its cryſtallization, ſince the weight of the 
mineral cryſtal is nearly the ſame as the weight of the nitre employed. 


1) Nicker/is a ſemi-metal, firſt deſcribed ' —— color. 8. (Theſe precipitates are ſo- 
by Mr. Cronſtedt, in the Swediſh Memoirs: luble by.lpleie of ſal ammoniac, and the ſo- 
for the years 1751 and 1754. The proper- lution a blue color, But no copper 
ties there attributed to it are, 1. That it is of can be produced oy a reduCtion of the pre- 
a white, color, inclining to red. 2. Its cipitates. 9. It ſtrongly attracts ſulphur. 


texture is ſolid, and ſhining in its, fractures. 


3. Its ſpecific gravity is to that of water 


as 8500 to 1000. 4. It is conſiderably 
fixed in the fire. * calcinable, and its 
calx is green. 6. This calx is not very fu- 
ſible, hut it nevertheleſs tinges glaſs of a 
. tranſparent reddiſh brown, or jaciath color. 
7. It diſſolves in aqua fortis, aqua regia, 
and marine acid, but difficultly in vitriolic 
acid. All theſe ſolutions have a deep- 

color. The vitriol formed of it is alſe of 
the ſame color ; and the colcothar of this 
vitriol, and alſo the precipitates from the ſo- 
lutions, are rendered by calcination of a 14 


10. It unites with all metallic ſubſtances, ex- 
cepting ſilver, quickſilver, and zinc. Its at- 
traction to regulus of cobalt is the ſtrongeſt. 
next to which is that to iron, and then to 
arſenic. 11. It retains its phlogiſton a long 
time in the fire, and its calx is reducible by 
a very ſmall quantity of inflammable matter. 
It requires, however, a ſtrong red heat before 
it can be fuſed, and melts a little ſooner, or as 
ſoon as, fold or copper. Nickel is contained in 
the reddiſh-yellow- mineral, called Kapfer- 
nickel, which, beſides nickel, contains alſo 


iron, regulus of cobalt, arſenic, and ſulphur, 
11 3 Hence 
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Hence the liquefaction of the nitre, even at firſt, ought not to be attributed 
to the water of its cryſtallization, as is the caſe with Glauber's ſalt and many 
other ſalts, but is a true fuſion from the beginning; and this fuſibility of 
nitre is cauſed by the water which enters into its compoſition as a falt, and 
not merely as à cryſtallized; ſalt. Accordingly, mineral cryſtal is as fuſible 
as nitre itſelf. The fuſibility of nitre may alſo probably depend conſider- 
ably on the inſlammable principle which, enters its „and par- 
ticulaxly the compoſition of its acid. Ses Ac in (Niraous). 

When nitre is kept in fuſion with a moderate heat, while at-the-ſame-time 
it, does not touch any inflammable matter, nor even flame, it remains in that 
ſtate without ſuffering; any every ſenſible alteration. ut if it be kept in a ſtrong, 
fire, it becomes more and; more alkaliſed, becauſe then the flame or | burnt 
phlogiſton penetrates it, even; through the crucible, ſufficjentliy to deſtroy,the 
acid of the ſalt. See Acip (Nirkous), and DETONATION of Nirxx, 5 
From this property of — by a ſtrong heat alone, it aſſiſts, whe 
fuſion and vitrification-of. flints and ſands, as pure do, A conſiderable 
part, nevertheleſs, of the nitrous acid may polſijbly remain in the wierifedtſpb- 
itances, _—_— even cantribure. td the fuſion, Set ViTRiracaTiON., | 

Alicheſe ſubſtapges, which; contain phlogiſton, fixed in. a cextain, degrees; and 
which are; nevegtheleſs üble being: made red · hot ang: applied, to nitre, 
accelerate, greatly; the alkaliſation of this ſalt, and) rende i —— if; theſe 
ſubſtances. he in ſufficzent:'quantity;: and Bae e ee pcpalge ag 
and: compleats then calcination. or combuſtion of, theſe; ſubſtances, _ becay 
0 a N 0 FA re and bare 1 elf. along Wich, chig ine 

mmable princip a ; 

This alkaliſatiem is made aith-os- ere ane e, acagidin 25 
ta the ſtate, thæaiquastity. and the: grenter 07: leſs ti che. mixture 
the inllammable mattefs. And. they nitre thus decom — alkaliſed is, fre- 
quently called nitre. ved by ſuch or ſuch ſubſtance; for inſtance, nitro fixed. by. 
tartar, nitre fixed by coals, when it is alkaliſed by tartar or by 1 This name 
aft. firgde nitres i impmper: for- when, thee 9 is, fini reſid vum 
contains nothing nittdus; but only the alkali-of nitre,, with or earth 0 
of the inflammable matter employed fur this alkaliſation, TY 

The phenomena whick nitre exhibits," whety- it is bree of | 
phlogiſton, are numerous. and intereſting. The detail and'explanation by them 

my be found under- the article DEzToONATION. of Nttke; 

Nicre is capable: af being, decompoſed | by. {gycral, ogher, ſubſtances, Thee 
ares pute: vjtriol ic acid; vitrialis acidaengegad wich an: earth or metallic ,baſe.;. 
ſedauve-ſalrs: arſenic; and phoſphorie acid. But. none of theſe ſubſianegs alls 
upon nitre in the ſame manner as phlogiſten dos. Phgy de not, like phlogiſten, 
deſtrpy its. acid, but only diſengage ad ſep ate it. db its alkali- Hence 1 it 
follows, / The . the N Abe: by, meaps of theſe' ſaline ſab- 
itances,..its 4, P96, rein ala — bur a combination of. this alkali with 
the-ſybſence _—_ d poſition 2. If we. make the, operation 
in veſſels proper. ter: diſtillation, the. nitrous acid which: has been {eparated- 
during the operatian-from- its-ulkaly:may be obtained. For the detail. of. theo 
opc rations ſee the words, SPIRIT of Nivgs, SALT-TNTOT NAL ARSENAL), 
SALT (SEDATIVE), and PHOSPHORUS. * © 


Nature 
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Nature furniſhes us with a very ſmall quantity of nitre ready formed, in com- 
pariſon of the quantities which are employed. Nitre is found naturally eryſtalliſed 
in India, and as it is ſwept from — 
ſweepings of nitre or of ſaltpetre. A nitre may be obtained from ſeveral plants. 
Theſe are the two kinds of natural nitre. All other nitre is only begun by 
nature, and is found in the walls of old buildings. Art is required to com- 
= it, ro extract it, and to purify it, as we ſhall proceed to explain, after 

aving made ſome reflexions on the generation of this ſalt. 

As neither nitre nor nitrous acid, engaged in any bafe whatever, is any where 
found collected from time immemorial in great quantities, as the vitriolic and 
marine acids are, but is only found produced from time to time — — where 
not an atom of this ſalt exiſted; it evidently appears to be habitually produced 
by the concurrence of circumſtances favorable to its formation. | 

Some chemiſts and naturaliſts believe, that becauſe nitre is commonly ob- 
tained from ſubſtances long expoſed to air, that nitrous acid exifted ready 
formed, like the other two mineral acids, and that it is ſucceſſively depoſited 
in matters proper for its reception. But this opinion is quite Te; „par- 
ticularly by chemiſts, ſince they have been aſſured from experience, that by 
a long expoſure of the moſt proper ſubſtances for the reception and retention 
of nitrous acid, as fixed alkali, to the air, no nitre is ever obtained. Cloths 
ſoaked in fixed alkali, and expoſed to air by hanging freely, are indeed at length 
filled with cryſtals of a neutral ſalt; but this is vitriolated tartar, and not nitre. 

On the other ſide, we are certain that nitre or nitrous acid, in any 
baſe, is never found but in places capable of being impregnated with vegetable 
or animal juices. Hence, it is never found in any —— 
matters, as in very great heights or deeps. | 

Mr. Lemery the younger conſidering theſe things, and that nitrous ſalts 
or perfect nitre are obtained by analyſing many vegetable and animal matters, 
has concluded from thence, that this ſalt exiſts naturally ready formed in the 
individuals of theſe two Kingdoms, which are, according to him, the only 
ſource of it. In the Memoirs he has given upon this ſubject, he explains 
how nitre, or rather nitrous acid, which is either at firſt not perceptible, or in 
ſmall quantity, in animals and vegetables, may be afterwards unfolded by the 
action of the air, and by the fermentation excited in theſe compound bodies as 
_ as their life ceaſes, ; | 5 | Fl 

t this opinion, although ſpecious, is liable to t difficulties ; ege- 
tables and — are —— beings, NIE continually — 
and deſtroyed. The peculiar ſubſtances then, of which they are compoſed, conſiſt 
of principles extracted from the air and the earth. We may therefore object 
to Mr. Lemery, that the nitre found in animals and vegetables is extraneous 
to them, and proceeds originally from the air and the'earth. . 

This objection is ſuppotted by a well known fact, namely, that the moſt 
nitrous plants contain very unequal quantities of it, according to the quantity 
of the nitre which is contained in the ſ6il or earth in which they grow. Be- 
ſides, vegetable and animal ſubſtances may be putrified without affording a 

quantity of nitre, unleſs it has been ex 1 td the air and mixed with 
earthy and ſtoney matters. Vegetable and antmal matters contain the nitre 
or nitrous acid ready formed, * they do not even always con- 
15 1 L1l2 . tain 


s or ſtones with brooms, it is called the 


e inacceſſible to theſe 
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tain all the materials neceſſary for its production: and all that we can infer 
is, that the concurrence of animal and vegetable matters is neceſſary for this pre» 
duttion of nitre.. 18 3 3 1 , 75 7 IF > A TY 3% 27 
The third opinion concerning the origin of. nitre is that of Stahl. This 
chemiſt, who thought, with Beccher, that the vitriolic is the only original acid, 
and that from this all other acids are produced, believed that the nitrous acid 
is only the vitriolic acid metamorphoſed by the union it contracts with ſome 
other principle. This principle, according to him, is phlogiſton: and putre- 
faction is the method employed by nature to combine this acid with the inflam- 
mable matter of putrifying ſubſtances, in the convenient proportion and man: 
ner for giving to it the ſpecific character of nitrous acid. _ ; 211716601 
This is the moſt probable opinion of all. For without conſidering: | 
analogies which are obſervable betwixt the nitrous and the volatile ſulphureous 
— N the circumſtances attending the origin of nitre ſeem to be further 
Proots Or it. | * 5 | y | 
Firſt, the atmoſphere appears to contain the vitriolic acid, or ſome matter 
in which it exiſts, and from which it is depoſited io 2 baſes. F 
- . Secondly, nitre. is never found but in earths or ſtones which have been im+ 


pregnated with vegetable or animal juices, and theſe juices mult have remained 
a ſufficiently: long time to have ſuſtained the whole putrefattive proceſs., | 
Fhirdly, Meſſrs. Mariote and Lemery have expoſed to pure air, during a 
long time, earths and ſtones very fertile in nitre, after having deprived them of 
all their contents, and no nitre was formed in them, becauſe they had not again. 
imbibed any vegetable or animal juices, __ ni 260; bent W 
Luaſtly, the Academy of Sciences at Berlin, having propoſed ſome years 
» for the ſubject of their annual prize, to determine the arigin and prin» 
ciples of nitre, Dr; Pietchs, who obtained the prize, ſays in his Diſſertation, 
that having ſoaked with urine and vitriolic acid a calcareous ſtone, and havi 
afterwards expoſed it to the air during ſome time, he found it afterwards fall 
of nitre. This experiment is favorable to Stahl's opinion, which Mr. Pietchs 
adopts ip his Meer:: 4 ig 2g od r e e nf af ho owt 
One part indeed of the obſervations which we have related agrees alſa with 
Mr. Lemery's opinion. But whether nitre be produced in vegetables and 
animals during their life, as Lemery believes; or whether a part of the prin- 
ciples of theſe fubſtances combines afterwards with the vitriolic acid diffuſed 
in the air, or pre-exiſting in earths and ftones, as Stahl ſays ; this may. certainly 
be inferred, that-nitre- does not exiſt ready formed, and in great quantities in 
nature, as the vitrioke and marine acids are, but that it is generated and pro- 
2 from time to time by the concurrence of circumſtances favorable to its 
es: r a 
We may obſerve upon the ſubje& of the principles and production of the 
nitrous acid, that as we have ſhewn that putrefactive matters are requiſite to 
its formation, and as vegetable and animal ſubſtances are only ſuſceptible of 
putrefaction, this acid therefore belongs equally to the three kingdoms of 
nature. I 201 1 brill. oC 20 eil £3; y $ $74 lane 4 di | 1 ' 
| Nitrous: acid is not commonly found diſengaged, neither is is. generally 
united with any one particular baſis, as marine acid is; but it is no ſooner gene- 
rated, than it combines with any matters which it can diſſolve, and which are within 
"181 | '7 its 
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its reach. Accordingly, it is ſometimes united with a fixed alkali, and conſe- 
quently forms ordinary nitre; ſuch are. what are called the ſweepings of nitre 
and the nitre of plants; but moſt. frequently it is combined with abſorbent 
earths, becauſe it generally meets theſe in places where it is formed moſt 
PF, it is, therefore, moſt generally found in the form of nitre with an 
earth | 


The moſt favorable: places for the production of nitre are the habitations of 
men and animals, and particularly ſuch as are. low and moiſt, as cellars, 
kitchens, ſtables, houſes of office, and others of that kind, which are apt to 
to be * N with 9 and animal matters, and alſo to have an 
habitual moiſture, which is favorable to putrefaction; and, laſtly, which are 
ſheltered. from rain, which might otherwiſe diſſolve and carry off the nitre as 
ſoon-as it is formed. | 

Theſe buildings are true nitre-beds. When they are old, their rubbiſh and. 
plaſter are full of nitre ; but this nitre is only a nitre with an earthy baſis, 
which is not ſuſceptible of .cryſtallization or detonation, which are the two 
eſſential qualities in nitre for the principal uſes to which it is applicable, and 
which it cannot poſſeſs but by being joined to a baſis of fixed Ea. Beſides, 
the nitre of rubbiſh. is mixed with much common ſalt, which comes alſo ſrom 
the vegetable and animal matters, and from ſome heterogeneous ſubſtances, 
which alter its purity. The chief intention, the, efore, of the operation upon 
rubbiſh, to obtain a perfect nitre, is to furniſh this \ lt with a baſis of fixed 
alkali, and to diſengage it from the heterogeneous matters which alter its purity. 

Theſe. views are accompliſhed in the following manner; hen 
The rubbiſh containing nitre is to be broken to ſmall pieces, and mixed with 
nearly an equal quantity of woed-aſhes, This mixture is to be put into caſks 
ranged along each other, placed vertically on one of their ends, and ſupported 
at the height of two feet above the ground. At the bottom of each caſk is a 
hole, filled with ſtraw, Water is to be poured into the firſt caſk , and this 


water, when impregnated with all the ſaline matter in the mixture, flows into a 


bucket placed under the caſk for its reception. This fame water is poured 
ſucceſſively into the other caſks, and thus becomes impregnated with more and 
more faline matter. The makers of ſalt- petre obſerve always to paſs the 
ſtrongeſt lixiviums through caſks filled with new matter; and before they throw 
away the matter of a caſk when almoſt exhauſted, paſs through it the firſt 
water yet unimpregnated. By theſe operations, which are well contrived, they 
obtain a lixivium as much impregnated as it can be, and they at length entirely 
exhauſt the rubbiſh of all the nitre it contained; 

The lixivium of nitre thus prepared is carried to great copper cauldrons, in 
_ which it is boiled and evaporated, till it is ſufficiently ſtrong for the cryſtalliza- 
tion of the ſalts. As the two cryſtallizable ſalts contained in this lixivium are 
nitte and common falt, and as the latter of theſe ſalts is cryſtallizable by evapo- 
ration only, and the ſecond by cold only; the common ſalt cryſtallizes firſt 
during the evaporation, and forms ſmall cubical cryſtals which ſubſide to the bottom 
of the cauldton, The ſalt- petre- makers call it the grain. They take it out with 
large ladles, and put it in a baſket hung over. the cauldron to drain. This 
evaporation is continued, and the grain is to be taken away as faſt as it is 


formed, till the liquor be ſo much evaporated, that, when it is cold, much nitre 


will. 
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will be cryſtallized in it; and in order to diſcover when it is ſufficiently evapo- 


rated for that purpoſe, a ſmall quantity of it is to be taken out from time to 
time. When they perceive, upon cooling the liquor, that a ſufficient quantity of 
nitre is formed in it, they remove the liquor from the cauldron into large copper 


baſons, which they carry to a place defigned for the cryftallization, 


As this liquor contains much.nitre, and as it is quickly cooled, the greateſt 


part of the ſalt is coagulated at the bottom of the baſons in unſhapely maſſes, 


compoſed of many ſmall needle-like cryſtals of nitre, and ſometimes of large 
regular cryſtals upon their ſurfaces. Theſe are called ſticts of nitre. 
| Jn the baſons remains a large quantity of liquor, the nitre contained in which 


cannot be cryſtallized but by a ſecond evaporation, which is therefore performed 
in the ſame manner as at firft, and more nitre is obtained. This operation 


is repeated till no more nitre can be formed by cooling the evaporated liquor, 


which then becomes very red and acrid, and is called the mother-water of nitre. 
This mother-water is compoſed almoſt entirely of nitre and common ſalt with 


„ 


earthy baſes, which certainly proceed from too ſmall a quantity of aſhes having 
been mixed with the lixivium of the nitrous rubbiſh. This mother- water may 


therefore be avoided, by mixing a ſufficient quantity of aſhes with the nitrous 


rubbiſh, to decompoſe. all the ſalts with earthy baſes which it contains; and 


* 


thus, after the ſeveral evaporations and cryſtallizations, nothing would remain 


but a ſmall quantity of red liquor impregnated with unctuous matter. 


ſalts contained in the mo b r 5 
lixivium. This precipitate is white, and is called the nagugſia of nitre; and, 


When only the ufual 2 of aſhes is employed, the baſis of the earthy 
er of nitre may be precipitated by adding an alkaline 


at the ſame time, the nitre with earthy baſis in the mother water, being changed 
into a bots with baſis of fixed alkali, is eaſily Senn of cryſtallization : 


but the ſal 


petre- makers do not employ any of theſe methods with their mo- 


* 


ther-water, which they throw upon the nitrous rubbiſh after it has been 


exhauſted of its falt by lixiviation. . Some time afterwards, they lixiviate this 


* rubbiſh in the ſame manner as they did at firft, that is, with the addition of 
"aſhes, and obtain from it more nitre. We may eaſily ive that this © 
ration is preciſely upon the ſame principles as one of thoſe we have propoſed. 
See the words Water (Mornzz), NI TRE with EAxTnY Bas1s, Salt (Con- 
Mon) with EarTay BAS Is. | | | 


* # 


The nitre obtained by theſe cryſtallization is red, and ſoiled by the liquor in 


which it was diffolved, which has alſo that color. Further, although common 


{alt does not cryſtallize by cold alone, yet a certain quantity of it always cryſ- 
tallizes along with the nitre; both becauſe the evaporation continues while the 


liquor cools, and becauſe the nitre, during its cryſtallization, always takes with 


it a portion of common falt. | | 
This nitre, which the manufacturers call nitre of the firſt Boiling, is therefore 


impure, and mixed with common ſalt, and with falts with earthy baſes, by 


which it is rendered unfit for many of the uſes to which nitre is applied, as we 
ſhall afterwards ſee. . It is purified by diffolving it in pure water, and by pro- 


ceeding to a ſecond cryſtallization by cold; and as in this ſecond cryſtallization, 


the proportion of nitre to common falt, and to ſalts with earthy baſes, is infi- 


nitely greater than at firſt, ſo that when the liquor is at the point of the cryſtal- 


lization of the nitre, it is very far from being ſo much evaporated that the com- 
| mon 
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mon ſalt can cryſtallize at that time; and therefore the nitre obtained in this 
ſecand operation is infinitely purer than that of the former. It is alſo white, 
and is called by the manufacturers nitre of the ſecond boiling. This is the nitre 
employed by dittillers of aqua-fortis, for the ordinary aqua-fortis. 
ut this nitre is not yet ſufficiently pure- for the preparation of good gun- 
owder ; and it muſt therefore be purified by a third boiling or cryſtallization. 
This is the pureſt nitre that is ſold, or that is kept in arſenals. It is very 
beautiful and white: but it is not yet ſufficiently pure for certain delicate ope- 
rations in chemiſtry, and muſt therefore undergo a fourth purification. For the 
underſtanding of the theory of the operations for the extraction and. purification 
of nitre, ſee the article CRYSTALLIZATION ef SALTS. 

All nitrous earths. and ſtones. which are found, contain allo a conſiderable 
quantity of common falt. The late Mr. Petit, who has given, in the Memoirs 

of the Academy of Sciences, a good deſcription of the manufactory of falt-petre, 
ſays, that the quantity of common ſalt contained in the materials is nearly a 
fourth part of the quantity of nitre. It is even probably more, if we compre- 
hend the common ſalt with earthy baſis contained in the mother-water of nitre. 

This common ſalt is depoſited in the nitrous earths and ſtones by the 
vegetable and animal juices which are neceſſary to the genetation of nitre, all 
which contain more or leſs common ſalt. The exiſtence of this common ſalt in 
a nitrous ſubſtances has induced ſome ctiemiſts to believe that the marine acid 
was converted into the nitrous. I have heard that a certain perſon had the ſecret 
of transforming common ſalt into nitre, and that he had propoſed to furniſh. nitre 
at a cheap rate. A more particular examination of this matter deſerves to be 
made by chemiſts. | 
No uſe is made in France of the common ſalt in the manufacturing of falc- 
petre. The farmers- general oblige the manufacturers to give an exact account 
of it, and to throw it into the river. The purification ot it would be difficult; 
becauſe, during the making of the ſalt- petre, a febrifugal ſalt of Sylvius is 
formed, by the union of the vegetable alkal af the aſhes, with the acid of the 
marine ſalt with earthy baſis; and becauſe: the ſalt of Sylvius has all the pro- 
perties of common ſalt, only, that its taſte is vety diſagreeable, 

The uſe of - nixre is very extenſiye in; medicine, and in the arts, and in 
chemiſtry, Perſons. who know little of chemiſtty muſt be ſurprized that this 
ſalt, ſo inflammable, ſhould be employed in medicine as a powerful diuretic, 
ſedative, and cooler; which virtues. it certany poſſeſſes. It is daily preſcribed 
by the moſt, ſkillful phyſicians, from ten ot twelve grains to half a dram, in 
ſame proper drink. It might be given without danger in a much more con- 
ſiderable quantity 3 fer this ſalt, which; is: perfectly neutral, is very mild; but 
it. has been obſarved to produce its intended eſſtets better when ĩt / is given in the 
above · mentioned quantity only. (n 2 


(m) Some curious experiments concern - ſurpriſingly diminiſhing the number of arte- 
ing the effects of nitre taken internally are rial pulſations; and that its effects are much 
related in Ar. A‘ Experimental = | mates powerful; when . yewly diſſolved in 
Jay. From tbeſe it appears, that nitre has watery. than when it had remained diſſolved 
a power o almaſt iuſtanily retatding the ve during ſoma hours. As this difference muſt 
locity of the circulation of the. blood, andof have:proceededifromvthe cold, which is pro- 

duced 


— — — — — 
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Beſides the nitrous acid obtained from nitre, which is one of the molt power- 
ful agents in chemiſtry, nitre itſelf is alſo uſed in many chemical operations. 
Its properties of detonating with bodies <ontaining phlogiſton, of accelerating 
their calcination, and particularly the *ealcination of the imperfect metals, 
render it uſeful for the purification of gold and ſilver when they are allayed 
with other metals. As nitre is quickly and eafily alkaliſed, it enters into the 
compolition of reducing fluxes, or of ſimple fluxes, to aſſiſt fuſion and vitrifi- 
cation. Laſtly, by its detonation it may be employed to diſcover the preſence 
of the inflammable principle in ſubſtances. | 

But the moſt conſiderable uſe and conſumption of nitre is in the preparation of 


- - gun-powder, of which this ſalt makes = oe part; and for this purpoſe it muſt 


be very pure. See PowWD RR (Gum), PowptR (FULMINATING). . 

CCCCLXXUHI. NITRE (ALKALISED.) This is the fixed 
alkali which'remains after the nitrous acid has been deſtroyed by .its detonation 
with any inflammable matter. This alkali is generally called fixed nitre. See 
NirxE (FrxeD). - LE IT | 

CCCCLXXIV. NITRE (AMMONIAC AL). This is a neutral 
ſalt RE from the combination of the nitrous acid, to the point of ſaturation, 
with volatile alkali Sce AMMONIACAL (NITROUS) SALT. a Bede Td | 

CCCCLXXV. NITRE (CALCAREOUS), or NITRE 
with EARTHY BASIS. Calcareous nitre is a neutral ſalt com- 
pounded of the nitrous acid combined to ſaturation with a calcareous earth. 
It is generally called nitre with an earthy bafis, becauſe the falts formed by the 
nitrous acid with the other earths have not been attended to. 

Nitrous acid diſſolves with great activity all calcareous earths ang ſtones, 
calcined or uncalcined. It diffolves a large quantity of them, and leaves no 
reſiduum when they are pure. By this combination is formed a neutral ſalt 
very deliqueſcent. This 2 is not ſuſceptible of a true cryſtallization, It has 
a poignant, acrid, and bitter taſte. If it be evaporated to dryneſs, it becomes 
ſolid, and ſeems to be an earthy matter, which does not detonate, or at leaſt 
very weakly, with-inflammable matters, N 

All theſe properties of nitre with an earthy baſis proceed from the weak ad- 
heſion of its acid to the earth. This adheſion is ſo weak, that if the ſalt be 
diſtilled in a retort, an acidulous phlegm will firſt paſs over; and when the fire 
is encreaſed, all the acid will follow, excepting a ſmall portion which adheres 
more ſtrongly, but which may be at laſt expelled by calcination in an open fire. 

Mr. Pott, who has particularly examined the combination of nitrous acid 
with quicklime, ſays, that this acid ſuffered remarkable alterations by diſtil- 
lation from quicklime, and by repeated cohobations. By theſe experiments 
he obtained a nitrous ſalt more ſenſibly ſuſceptible of cryſtallization and de- 
tonation than ordinary nitre with earthy baſis ; which is very remarkable, and 
may induce us to ſuſpect that a part of the nitrous acid, and of its inflammable 


principle, might combine with the quicklime, ſo as to give it the character of 


duced by nitre during its folution, probably woman, and other dangerous ſymptoms, 

a much ——— fed.” would be produced 5 which were occaſioned by her ſwallowing a 

— that ſolution in the ſtomach. A ſolution of nitre' in water, by miſtake, in- 

remarkable inſtance is given in that book of ſtead of Glauber's ſalt. . 

a ſudden ſwelling over the whole body of a 
. a fixed 


3 24d 


a fixed alkali; or that the nitrous acid, 1 by the — of part of its 
phlogiſton, might be rendered more capable of contracting a ſtrong union with 
the quicklime. From what Mr. Pott has faid in his Diſſertatiom the frei 
acid omar by treatment wich quicklime, to be rendered ſuſceptible of an 
entire decompoſition. | See his Diſſertation in the Frezch edition of bis works, by 
Mr. Macuy, tom. NI. p. 178. 
A great quantity of nitro with earthy baſis is found ready formed in nitrous 
earths and ſtones Nitre is moſt frequently produced in that form. This nitre 
may be decompoſed by a fixed. alkali, whach unites with its acid; and precipitates 
the earth; in s for making falt-pecre. The mother-waters obtained in 
theſe operations — ſtall is large 2 of this nitre with earthy baſis. Ser 
the tvord NirxR is rg preceding art 
CCCCLXXVI. NDUORE (COUBTC pe: UADRANG ULAR). - 
When nitrous acid is ſaturated with mineral alkali, a neutral ſalt is formed, 
fulceptible of cryſtallization and of detonation. and conſequently is a kind of 
nitre. This ſal has all the eſſential properties of nitre with bafis of fixed v 
table alkali ; but the marine alkali,” which is its baſis, changes the for of its 
eryſtals which are not channelled priſms, like thoſe of ordmary nitre, but are 
cubes, or ſometimes parallelipipedons, with rhombbidab faves, From theſe 
fotms the ſalt has been called quady fre. 

Wie may make e nitre by combining directly the — acid to 
the point of ſaturation the cryſtals of ſoda; or by precipitati with thi 

the ſolutiots of earths! and metals made by ditrouy acid, er D 

with common ſai the metallic ſolutions in nitrus acid, which ate 
ceptible of this precipitation; or, laſtly, 4 decompoſing common =_ by: 
nitrous acid in operation for making diſtined aqua e 
Caſes the nitrous acid is — combined war marine alkali, and ci 
nitre. This ſalt is not uſed in medicine, chemiſtry, or the arts, as it is father 
inferiot than ble to ordinary nitre. 

CCCCEXXVII. NIT RE FIX ED „ AR SENI. This p 
— — alkali of nitte, the acid of which has been expelled in an 

ns of arſetic, of which, therefore, ſome portiom is! rłtained by the 

alleali. To make this 
Which is to be placed in a 


„ ſome nitre is ro be put into! a crutible, 
When the nitre is red, a ſtall ſpoofull of 
white arſenic powdered is to be e upon it, which cauſes a great effer- 
veſcence, — waſcend; ſo that theſo phenomena are ſitnlilar 
to thoſe which: happen when! nitre is: detana ed. RR — different. 
In the detonation oß n th aritl is burnt and but in this ope- 
ration the acid is n iſen from its baſis * — the at ſenie which 
has ber The ealftion 250 we mentioned is cauſed-by the powerful 
ä — — upon nice; The fumes which" riſe hos ron in this Senn 
enen of ee e eee been dad "with & put of the 
arſeriio whick 4e-ſublimed by the heat. ro ef FN 
Anis ir- thus projected ar different times io the egen RY 
efferveſcence. i is' perthived; ah then the opetatiom is finde: The- Fames 
which ri” in this experiment muſt be very noxious;and chere fore t vage always 
to be x under a chimney which un well. 
m m + 
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As arſenic cannot diſengage the nitrous acid bit i in proportion as it com- 
bines with the baſis of the nitre, we might expect to find in the crucible, after 
the * the alkali of the nitre perfectly ſaturated with arfenic. 'Nevers 
theleſs, the remaining matter is very alkaline, very far from ithe point. of 
ſaturation, and, retains but 4 little: arſenic; \\(T'he aauſe af this is, that the 
contact of the air and the vapor of the coals malt moſt of the arſenic fly off as 
faſt as it combines with the alkali ; for when the evaporation is made in cloſe 
veſſels, the alkali of the nitre is neutraliſed, and N ſaturated vo arſenic. 
See ARrSENIC, and SALT (NeutTRAL AnrSENTCAL). 


Nitre e fixed — — cannot be empl 1 avan alkali which contains 2 


7” © - + 


. in 1 experiments 25 in the 2 — a rann 

CccCLXXVHI. NITRE FIXED H COALS. To: make 
nitre fixed or alkalifed; by coals, the proper quantity 'ofinitre is to be put into 
A crucible; which ought to be ſo — tae the nitre ſhalb take up; but'a ſmall 
ſpace in it. This erucible is to be placed in a well kindled fire; and when 
the nitrec is melted and ted- hot, a final ſpoodfull (about a dram or half a dram) 
of charcoal groſly powdered is to be projected upon it. Inſtantly a vivid in- 
flammation happens, which continues till all the chareual is entirely conſumed. 
When this inflammation or detonation ceaſes, [another quantity of charcoal 
like the former is preiected upon it, and is left to be conſumed; and thus 
W e enen 10 be ene Tm; more dotonation is cauſed 
by to:: HQUITQ i 

Tr,” the. watter cantatged;! ne the erizcitile; which at) firſt is very fluid; 
becomes afterwards thick: and almoſt ſolid, becauſe i it is then fixed alkah, which 
is much leſs fuſihle than nitre. The fire muſt be enereaſod ſafficiently to 
make this alkali melt. During this fuſion, ſome. ſmall- detonations = 
from time to time, which are occaſioned by a portion of. nitte which the 
quantity of alkali, and the want of fluidity towards the end of the — 
had preſexved from the contact of the coals, When the matter is in good 
faden, and no detonation happens upon prqecting ſmall bits of coals,” we 
may then know that the nitre is „ and-that. the aperation is finiſhed: 
We ought to remark upon this ſub) , that whea the ſmalleſt poſſible quantity 
of nitre 5 — rg is intende 10 be contained. more muſt be added 
than ſeems to be neceſſary for alkaliſing the quantity of nitre. In this caſe. the 
alkali is generally Phlogiſticated, 9 be ;afterwards . N long 
time in an open fire. A 23; rmOit hegen In ©. $111 01521 

If, on the contrary, it is: intended to be as much | deplilogiſticared as poſſible, 
and incapable of giving or tetaining any extraneous taſte or ſmell; and if its 
perfect purity from undecompoſedl nitre be not required; then in the prepa- 
ration ſeſs charcoal ought to be uſed than. is neceſſary for the detonation of tho 
whole quantity of nitre. This remarł is alſo. . to nitre alkaliſed by 
tartar and by all other inflamable Os See ALKAL « IXED W A rept 
* DETox@aTI9N' F NIT AS. | 
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ccoclxxix. NYTREFIXED METALS: All the 
metallic ſubſtances which are ſuſceptible ' of decompoſition being treated in 


the fire with nitre, alkaliſe it, and make it detonate more or leſs ſenſibly. The 
moſt inflammable of theſe ſubſtances, as zinc and iron, make with this falr ſo 
luminous and fo brilliant a detonation, that they are advantageouſly 4 N 
for that purpoſe in fire-works.” Other combuſtible matters are leſs e il, 
but their inflammation with nitre is ſufficiently ſtrong to produce all the 
eſſential effects of the detonaãtion of - nitre; ſo that after this inflammation, the 
acid of the ſalt is deſtroyed and burat with the phlogiſton of theſe metals, and 
its alkali only remains mixed with the earth of the calcined metals. We may 
then ſay, that nitre is fixed by metals, as well as we fay that it is fixed by 
coals or by tartar. 702 07 HOY 3302 © 2 21 e 

. After the detonation of nitre with metals, its alkali may be ęaſily obtained 
alone, and ſeparated from the metallic earths,” by lixiviating wir water the 
remainder. By filtratipg and eväpotating this water, this kind of fixed nitre 


may be obtained in a dry ſtate: It is eſſentially the ſame as nitre alkaliſed by 


F other inflammable matter, only that ir is much more acrid and cauſtic, and 
bles thoſe alkalis which have been treated with quicklime. 5 


- In ſame known operations of chemiſtry we may oblerve this cauſticity which 


the alkali of nitre acquires after detonation with metallic matters. Such are 
the operations for diaphoretie antimony; and for the tincture of metals, or 1 


of Paracelfas,” in which the altahſed nit is rendered exceedingly cauſtic by 


the: metallic calxes. As, on the other fide, volatile alkali treated with theſe 
metalhe earths becomes always fluor, in the ſame manner as when treated with 
quicklime, we may-conclade that metallic calxes act in general upon alkalis as 


quicklime does. See the articles of the ſeveral metals, and of Arx am (Fixer), 


and DzTonaTTONn'of NiTre; © -- | 
-COCCLXXX,' NITRE'FIXNED 4 TART AR., This alkali 

is made b _ 2 equal parts of nitre and tartar, which — to be 

only groſsly pow This mixture is to be put into an open veffel of un- 


varniſhed earthen- ware, or of iron. It is to be placed under a chimney,” and 


it is to be kindled with a lighted coal. It kindles around the charcoal, and 


deflagrates at firſt” weakly: but as the matter firſt inflamed kindles the reſt, the 


detonation encreaſes, 'a thick fume riſes; and the whole mixtiire is inflamed. 
The — Aae _ melts, boils, and flows over the _— if this be 
not ſufficienti/ large : then the detonation gradually diminiſhes, and at laſt 
ceaſes. The reſiduum conſiſts of the alan 

p . 1-221 -V 


This alkali, as well as the nitre fixed by coals, are each of them very pure 


and good They ure, however; fubject to contain à conſiderable quantity of 
rly 


When 


nitre undecompoſed, and of inflammable matter not burnt, particu 
a ſmall quantity only is prepared at onde: but it may be compfeatly alkaliſed by 
a proper calcination,' and by treating them like other fixed alkatis. See Al- 
x ALI (FIX ED VIC TABLE ). 29, oy . 

Nitre fixed by tartar is alſo called ' white ſſux, becauſe the moſt ent uſe 
of this alkali is to facilitate the fuſion of ores and metallic matters in effays and 
Mm m 2 ſimilar 


- 
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is of nitre and of tartar mixed 
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ſimilar operations, for which purpoſes | ir need not he perfectly pure, EK 1 


(Waits), 2 2. RN f N 


CCCCLX NITRES METALL Ii. or NITRES 
with METALLIC BASES. Thus may be named all neutral ſalts 
2 ſed of the nitrous 2 united with 2 g ſubſtance; and che ſeveral 

s of thele nitres may be diſtinguiſhed by fa FB, nitze of lyer,, nitre of 
wy of mercury, Kc. See Sara. 

The nitrg us acid as in genera] powerfully, rag all metgllie- fabſtances, 
bur wh — UT differenges,. pending on the pocul natures. of the 
metals. 

Some werfe 3s gold and ing, cannot be $falved i in their ſtate of 
aggregation by nitrous acid alone, And require the concurregge of marine 
acid, Others, as tin and Tegulys of antimapy, are attacked. © powerfully, 
and. are ſo well dephlogiſticated by- Oc chat, ag fan as they. are 
diſſolyed, they. are reduced into à White A. which ſeparate from tho = 
and cannot — united, bec want p The marine acid 
combined with nitrous acid bag mah tha aftias of the latter acid on theſe... 
metals, prevents their calcination, preſeryes 3 part of their phlogiſton, and 
0 is 12 intermediate. ſubſtance by viick gd rea. waited, oth. the . 
rous 


Order mri gy les en and ird, arg © Klable by avarous- cid. 


alone, and is in much larger .quenpity than is 
nęceſſary to Ae —— but aw the acid is ſaturated; & pare of theſe 
metals, ays precipitates in ſtate of 


any the part which remains uniced 

with the 68; is ag dere wa als verp Aaken and: not, or 

ve 1 {tallizable, R wen 54 D Dal. 
Lat y, the other metals, 24 2 5 thoſe ld, why. ar j tuck. 

as fixer, lead, mercury, and: een tegel off adderys; are 

luble i owes PE Sid, Py 9 they, ſaturgte, from which they-odo. not Previpi-: 

cl wil 3 addition, * form with it enden neutral ſahs ſuſceptible of 


Nara 5 ib adheres. ſtrongly 10, holy is tine thei exttallia: ſalts: 

form ſuſceptible; of nat ſuſficiea ti to — 

tion of of de, which, eh 1 yn Ye dale ol n e | 
Wi A lee awo! ta od Afro t gained DO 

| be nitre 2 ſilver is knowa by the, Ap f inan etyflale: IA ene 

Ly frequenzly-called cyan of merauty. This 

57 Ad moch be me gry Fe, by — — pro rties. See Man- 


ceux. 5 xls eng liaraty, that by en ta fare: without 
11 65 7. mmable matte. 5. e l 95 m— auen — 
d ac ee hence | this fak, — — 
CE © 21 5 
the — . Sire of lead to fire in cloſe veſſels. 1 the | pitre 


of biſmuth, and that of regulus of arſenic, would exhibit 


— 
menon, en n tua Graimmals, * — as chat 
af lead. Ks i en:: 
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CCCCLEXXIT, N UT ME G. ( 


(n) NuTMEGs. This fruit contains two 
kinds of oils, namely, a groſs ſebaceous oil, 
and a volatile eſſential fluid oil; in which 
laſt the peculiar taſte and ſmell of nutme 
reſide, The effential oil alſo appears to 
of two kinds; one of which is ſo light, 
as to ſwim upon water, and to riſe in diſ- 
tillation with ſpirit of wine; and the other 
is ſo groſs and ponderous, that it finks in 
water, and is with difficulty capable of 
deing diſtilled with water, and not at all 
with ſpirit of wine. Sixteen ounces of 


nutmegs yielded, by diſtillation, half ag 


ounce of. eſſential oil, and afterwards four 
or five ounces of the groſs ſebaceous oil 
were found floating on the ſurface of the 
water in the ſtill, Rectified ſpirit of wine 
diffoives aff the effential oil, and a part of 
the expreſſible oil, From four ounces of 
nutmegs nine drams of a concrete oil were 
expreſſed. This oil contains a conſiderable 
portion of the eſſential oil. It is brought 
from India, in form of cakes, and is called 
oil of mace, the mace being one of the ex- 


terior coverings of the nutmeg, and con- 


ſimilar oils. Newman, 


talning 
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c HRE. (0). | 
CCCCLXXIV. A YOCULUS MUNDI 6). 
CCCCLXXXV. OFFA ALBA. (4). 


CCCCLXXXVI. OIL. 


body, little, if at all, ſoluble in water, 


Oil may in 


neral be defined a compound 
which js capable of burning with a 


flame accompanied with ſmoke and ſoot, and of leaving a reſiduum of coal after 


its diſtillation. 


All oils are compoſed of phlogiſton, acid, water, and earth; for all theſe 


Principles are diſcovered in the decompoſition 
(e) Ocnre. Ochres are ferruginous earths, - 


or calxes of various colors, red, yellow, 
brown. They ſeem to have been depoſited 
from ferruginous or vitriolic waters, near] 
in the ſame manner as a reddiſh or yellowiſh 
powder is precipitated ** 2 iron 
in yitrjolic acid me expoſure to air. 
By a ok -with e 229 an: inflam- 
mable matter, a conſiderable quantity of 
iron may be extracted from theſe earths. 
Wallerius ſays, that the iron thus obtained 
from ochres is of the kind called red. bort, 
that is, brittle when hot. Ochres are uſed 
as pigments, By calcination, they all ac- 
quire a red color. Se OREs of IRON. 

) OcuLus Mvunp1 is a variety of the 
* See Op AL. It is opake, and its color 
is generally yellowiſh. It has this peculiar 
-property, that by lying ſome hours in water, 
it becomes tranſparent, and of . a yellow 
amber color. Some are ſaid to acquire by 
this means a luminous flame color. 


of any oil, as we ſhall ſoon ſee. 


(q) OrrA AA, or Orra HxINONTII. 
When rectified ſpirit of wine is added to a 
ſolution of mild volatile alkali in water, the 
ſpirit having a ſtronger diſpoſition than the 
alkali to unite with the water, -and having 
no diſpoſition to unite with the alkali, pre- 
Cipitates the alkali from the water. The 
alkali thus precipitated, being mild, or com- 
bined with fixable air, acquires a ſolid or 
concrete ſtate, and is not different from the 
common mild concrete volatile alkali, It 
is called the offa alba, or offa Helmontii, No 
ſuch precipitation is by adding 
rectiſied ſpirit of wine to the cauſtic, volatile 
alkaline ſpirit made with quicklime, becauſe 
the diſpoſition which cauſtic volatile alkali 
has to unite with water is ſo much ſtron 
than that of mild volatile alkali, that 
former cannot be ever obtained in a concrete 
Nate, Sce ALKALI (VOLATILE). 


But 
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But. perhaps the water and earth which are in oils are in them combined. 
together, and exiſt in the ſtate of an acid. ; 
rom what we have ſaid concerning the nature of oil, this ſubſtance appears 
to conſiſt of ſeveral principles (r). It is alſo one of the proximate principles 
of all vegetables and animals. The oil in theſe ſubſtances even conſtitutes the 
eſſential diſtinction betwixt them and thoſe of the mineral kingdom, for in no 
mineral can the ſmalleſt particle of oil be ſhewn. See Kincpoms. | 
All the oil obtained from vegetable and animal ſubſtances has a certain 
number of general properties which form its character as oil; but is alſo much 
diverſified by many peculiar properties, according to the particular kinds of 
vegetable and animal matters from which it is extracted. Hence, the ſeveral 
kinds of gils are diſtinguiſhable from each other. In the preſent article we ſhall. 
only mention the moſt general properties of oil, | 
All ouls-in general are volatile, that is, they may by a certain heat be raiſed 
into vapors. The heat neceſſary to evaporate the leaſt volatile oils is not even 
very conſiderable. It is much leſs than a red heat; accordingly oil may be 
conſidered as a volatile body. — 
All oily which are expoted to a heat capable of evaporating them, are eaſily 
inflammable, in open air, by contact of any inflamed matter, and burn. 
with a white, luminous flame, accompanied with ſmoke. Oils, like all other 
combuſtible bodies, are entirely, decompoſed by their inflammation. This. 
inflammability of oil ſhews that phlogiſton is one of its principles.. : 
The inflammable property of oil has miſled the ancient chemiſts down to 
the time of Beccher and. Stahl. They gave the name of oil to the inflammable 
principle of metals, of ſulphur, and of charcoal, as well as to what is properly 
called oil. But the inflammable principle which enters. into the compolitioa 
of theſe bodies is only. one of the conſtituent parts of oil; and oil cannot tranſ- 
fer this principle to any other body without being previouſly decompoſed, and. 
ceaſing, to be oil. S ERTOOISTON. N 
If any ol be diſtilled without an intermediate ſubſtance, at firſt a little acid 
phlegra ariſes, and afterwards the oil itſelf; and when a. greater, degree of 
eat than that of boiling water has been neceſſary to raiſe. it, it always ac- 
quires an empyreumatic quality, ſo much ſtronger as. the heat requiſite | to be 
employed was greater, This oil is always accompanied with an acid, which be- 
comes more and more ſtrong as the diſtillation: advances. In the. retort a ſmall 
quantity of fuxed and reſiduous coal remains. This coal, and alſo the foot of 
oil, are very difficultly combuſtible; but at length their whole inflammab'e 
principle may be burat : then nothing remains but aſhes, which, when well 
waſhed from any. yeſtige of fixed alkali which they may contain, are a. pure. 
earth. 0 | | | 
I the oil in the receiver he examined, we ſhall find that it. is leſs in quantity 
than. the oil originally employed;. from which we may know that, a quantit 
of oil has been decompoſed by the operation. The water, acid, and earth 
evidently proceed from the decompoſed portion of oil. Hence all oil contains 


(7) Beſides the principles or conſtituent parts of bil, mentioned in the text, we may. 
add, that oils when decompoſed by heat, or by mineral acids, emit'a very large quantity. 
of elaſtic vapor, or a kind of fixable air, | $a 
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the principles. mentioned in the defigition. This is further aſcertained by re- 
diſtilling the ſame oil, by which another portion of it is decompoſed, and the 
fame principles are obtained. By repeating the operation'a number of times, 
the whole oil may thus be decompoſed imo water, acid, earth, The phlogiſton 
of the decompoſed oil is: diflipared in inſenſible vapors, vhich cannot be confined 
and colle&ed,. enoepting char portion of which: remains fi ved in the reſiduous 
coal. I” 42 oi? (17 2203 2:48 4 [7.38% £1 T | | 1 1. 
An important remark may be made on theſe repeated diſtillations of oils, 
which is, that the undecompoſod portion of oil which paſſes over into the re- 
Ceiver, becomes by each diſti kation more and more thin and volatile. But as 
oils chiefly differ from each other in greater or leſs fluidity 3 by re- 
peated diſtillations, therefore, theſe differences are leſſened, and all oils are ap- 
Proximated to a common ſtate. + — 1375 | . * a 
| Theſe experiments have not been proſecuted ſo far, as to enable us to de- 
termine the poſſibility of reducing all oils to one and the ſame ſtate; but every 
ing inelines us to believe that poſſibility: and in this caſe we muſt conclude, 
that oil in its greateſt purity and ſimplicity, and whieh might be called the 
oily principle, is eſſentially and identically the ſame in all vegetable and animal 
matters; and that the differences, although very numerous and conſiderable, 
betwixt the ſeveral kinds of oils, only from the extraneous matters 


eſſential properties are 
more or leſs altered, or diſguiſed. | Th l 
We have further another very im t conſideration this ſubject, to 
which-we ought to attend, and which ſeems to counteract the opinion we have 
no explained. Phis is, that the greater thinneſe and volatility which oils have, 
either naturally, or by repeated diſtillations, the leſs ſoot they form when burnt, 
the leſs reſiduous coal they leave, and the ſtronger diſpoſition they acquire to 
mingle together, or to diſſolve in water; ſo that By continuing this attenuation of 
- oils, they might probably be brought to the ſtate of ether, and perhaps to that of 
ardent · ſpirits, fich certainly is eſſentially different from that of ois. Hence 
ve learn, that by repeated diſtillations, oils are not only purified and rendered 
fimpler, but are alſo eſſentially altered and changed. | — * 
All oils are alſo capable of alteration by the action of air, and by the con- 
currence of other circumſtanees which favor fermentation. The t and 
moſt volatile part of them is diſſipated; hence they become thick, and leſt vola- 
| — — al ſo = acid combined in oils thus expoſed is more and more unfolded, 
Acids — general a power of acting upon oils. But the effects produced 
by their combination with them are — fun according to the nature of the 
acid, to its degree of concentration, and to the kind of oil. 43" PIs 
Mineral acids; even the ſtrongeft, act in general but very weakly or not ſenſibly 
upon ofls; when they-are diluted in a large quantity of water; beeauſe this water 
with whiclr they are more than ſaturated, and with mum have a 8 
. affinity; prevents their actin 8 upon the water and phlegiſton whie 
arte principles of the oil. Bat when they are concentrated fullciently, they 
unite then to the principles of the oil, with æ force proportionable' to the degree 
of concentration of the acid, and to the affinity which it has with the inflam· 
mable principle, and with water. | 1 Hoh 5 


comdined with them, by the mixture of which their 
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; -Concentrated vitriolic acid attacks n all the mal of uch of oil, occaſions 
of whigh is that of yo- 
latile ſulphureous acid mixed with np eum By this Mixture, the color 
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of vapors riſe, the ade Bb is Apen * the rg of 

a oil is ſooner effected, and the heat is ſo great with moſt oils, that when the 

. nitrous acid is much concentrated, the mixture e red-hot, and js inſtantly 
inflamed. See InfLamumataion, F Oils, 

The action of even the moſt. concentrated marine acid is very different from 

— of the vitriolic and nitrqus 1 upon dils; it is much * and we 


1 the — Na of culs * EL peculiar, (ITE A and properties, & 
| alſo ſhow conſiderable diverſi ity in the 1 — exhibited by mixture wi 
acids. We ſhall find ſame details on this ſubject under the ſeveral articles of 
the different kinds of oils. We ſhall only obſerve here, in general, that the 
Ariel and nitrous acids are diſpoſed to unite yery intimately with all oils that 
in, volatile, and inflammable. But theſe qualities make them even 
choc ES action of the acids when much concentrated; for during the reaction, 
are almoſt entirely, and ſametimes inſtantly, diſſipated in vapors. 
e oils which are leaſt thin and volatile, — which are diſpoſed to thicken 
2ntaneouſly by the evaporation of their moſt ſubtle parts (which property 
owe to 2 ep}? uantity of reſinous or gummy matter contained in 
them), are c aining all the action of acids, and therefore are the 
: fitteſt to be in — by mixture with concentrated nitrous acid. 
- Laſtly, all ails which have a r of unctuoſity and conſiſtence, which 
are not volatile, nor diſpoſed to thick Ye Peer reſiſt more the action of 
acids. They are not nor are half deco mpoſed, like the preceding oils, 
by acids. They unite with them more g and difficultly, and can only 
- be thickened by the united action of the vitriolic and nitrous acids. By being 
vnited, with theſe acids, they receive the character of an acid ſoap, or greale, 
as we ſhall fee in the article of theſe oils. | 
I The acids alſo are altered by combination with oils. We may ſay in general 
that acids are rendered weaker and milder by union with oils, and that this 
union approximates them to the character of vegetable acids, or even entirely 
aſſimilates them to theſe acids: fo that if it be true, as we have reaſon to be- 
lie ve, that vegetables and animals are formed from minerals differently modified. 
the differences betwixt mineral acids, and the acids of the vegetable and animal 
- Kingdoms, muſt be attributed to the oily principle which the lager, acids poſſeſs 
-exclulively., :. 
T his opinion would, be completely proved, if we could kyfictently fim 
egetable acids to reduce them to 4 quality of mineral acids, and e hon a 
nn of 
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of the vitriolic, or to tranſmute perfectly a mineral acid into a vegetable acid. 
But theſe important reſearches have not yet been made, or imperfectly, and not 
ſo fully as they deſerve. : _ 41 1 . 1K . LE 4117 
To tranſmute a mineral acid into a vegetable by uniting it with the oily prin- 
ciple, this union probably requires to be very intimate, without, however, alter- 
ing in any meaſure the conſtituent parts of the oily matter. For if we emp] 
the vitriolic or nitrous acid ſo much diluted that it ſhall not alter the oil wit 
which it is to be united, many obſtacles will then occur to prevent its intimate 
combination, the removal of which obſtacles, however, we muſt acknowledge 
has not been — — and on the other ſide, if acids be em- 
ployed, ſo. concentrated that they can act eaſily and effectually upon oils, 
they will then ſenſibly alter and half decompoſe them. | 
If we try, for inſtance, to ſeparate by diſtillation the vitriolic acid from an 
oil with which it had been combined in its concentrated ſtate, we ſhall only 
obtain from thence a very watery and ſulphureous vitriolic acid; a certain quan- 
tity of empyreumatic and fulphureous oil; a ſtronger vitriolic acid, but ſtill 
' ſulphureous; a thick and bituminous empyreumatic oil; ſulphur which will 
be ſublimed to the neck of the retort ; and laſtly, a fixed and refiduous coal, 
_ abundant than would have proceeded from the oil, if it had been diſtilled 
one. | 
In this experiment we evidently ſee that a part of the oil is decompoſed, that 
the vitriolic acid is hot otherwiſe changed than ' by becoming ſulphureous, and 
that it is conſequently not approximated to the nature of vegetable acids. See 
Acip Surrhus obs, and SULPRAUR. Du f 
The great quantity of water mixed with the firſt portion of acid which riſes, 
is certainly a part of the watery principle of the oil, ſince the acid employed 
was concentrated. This acid becomes ſulphureous, and forms ſulphur, from 
the union it contracts with a part of the phlogiſton of the oil. Laſtly, the 
reſiduous coal is more conſiderable in this diſtillation, becauſe a larger quantity 
of earthy principle is ſeparated from the other conſtituent parts of the oil, 
and particularly from the watery part. The ſmall portion of the vegetable acid 
obtained in the diſtillation of oils without addition, does not appear in the preſent 
experiment, becauſe it is diſguiſed, or even decompoſed, by the vitriolic acid. 
do not know that mixtures of concentrated nitrous acid with oils have been 
diſtilled ; but probably phenomena fimilar to thoſe we have mentioned would 
happen, with thoſe differences only which would be occaſioned by the particular 
properties of that acid. , . 
Of all the experiments hitherto made on the combinations of mineral acids 
with inflammable matters, thoſe concerning the mixtures of mineral acids with. 
ſpirit of wine ſeem to promiſe moſt ſucceſs for the tranſmutatian of theſe acids 
into vegetable acids; becauſe the mineral acids are very intimately united with 
the principles of the ſpirit of wine; becauſe theſe acids are neceſſarily diluted. 
with the water which is a conſtituent part of the ſpirit of wine, and which is 
in much larger quantity than in oils ; and laſtly, becauſe the action of acids 
upon ſpirit of wine is ſuch, that it entirely approximates that ſpirit to the nature 
of oil, alcho* the inflammable principle of ſpirit of wine be not in an oily ſtate, 
and although all vegetable acids do manifeſtly contain an oil. Accordingly, if 
| we 
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we would proſecute this aſſimilation of mineral acids to ble acids, the beſt 
method ſeems to be by treating them with ſpirit of wine. See SPURLT of WINE, 


fulphur. The connexion of phlogiſton with vitriolic acid ſeems to be much 
| weakened in the ſulphur by the intervention of oil; for if balſam of ſulphur 


and SULPHUR. * | 

Alkalis act upon all oils, and combine with them to a certain degree, but 
more or leſs readily, — to the nature of the oil. In general, the leſs 
thin and volatile any oil is, the more eaſily ſoluble is it by alkalis; and re- 
ciprocally, * Nn F To x: ROTO: 209 i$t | 
F Wee the combination of an alkali with an oil reſults a compound more 
or leſs thick, called ſoap. The oil which enters into the compoſition of ſoap 
becomes eaſily miſcible with water by means of the alkali, but is not perfectly 
diſſolved in water; for the folution of ſoap has always a white milky appear- 
ance; which ſhews that the oil of ſoap diſſolved in water is in a ſtate ſimilar to 
that of an emulſion. '/ This proves at the ſame time that the combination of oils 
with alkalis is not intimate; accordingly the oil receives no, alteration, or 
ſcarcely any. from the alkalis: for it may be ſeparated by means of any acid, 
and then ir is found to be in the ſame ſtate it was in before its entry into the ſoap. 
See Soar, | | 

Oils may be united with metallic ſubſtances. They attack moſt ſenſibly 

copper and lead. Oils diſſolve copper even without heat, and from this ſo- 
lution reſults à blueiſh- green ſhining matter. The action of oils upon this 
and other metals 4a" peel 

concurrence of the air perhaps facilitates this ſolution ; perhaps even it is ne- 


Oils are moſt eaſily combinable with the calxes of lead, as minium, ceruſs, 
and litharge, probably becauſe theſe preparations are much divided, and the 
oils which have the greateſt diſſolving power are thoſe which are the leaſt thin 
and leaſt volatile. When the calxes of lead are united only in ſmall quantity 
with oil, they do not deſtroy its fluidity, but diminiſh it, and give to the 
dil the property of drying much more readily. + a 
Theſe oils, called drying oils, are much uſed in painting, from their drying 
ny When a large quantity of calxes of lead is pw ch with oil, they 
form with it a ſolid, opake, and tenacious body, capable of ſoftening by heat. 
Theſe combitartions are uſeful in pharmacy, for giving a convenient conſiſtence 
and tenacity. to many plaſters. Mr. Geoffroy has — that calxes of lead 
combined with oils form compounds which have ſome ſaponaceous characters; 
that they communicate to water nearly the ſame taſte and unctuoſity that ſoap 
does, and make it lather in the ſame manner; that the oil may be ſeparated 
from the lead by means of acids, in the ſame manner as alkaline ſoaps may 
de decompoſed z and that the oil thus ſeparated is entirely ſimilar to that ob- 
tained' by decompoſing ſoaps. Theſe combinations of oils with metallic ſub- 
ſtances have been examined but 1 chemiſts; nevertheleſs, they 

1 | Nnn2 1 of ff preſent 


ably by means: of theit acid and phlogiſton. The 
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preſent incereſtiog Abena and particulars, Wen now. proceed to the 
ſeveral kinds of oils. £10471 1 hwy 

' CECCLXXXVIE OILS (As N-1 N A L). "All nine ſubſtances 
contain an oil, which is naturally. unctuous, mild, and not volatile with the 
heat of boiling water. But, in general, the oil, obtained from animals is 
in two very different ſtates, which ought to. be diſtinguiſhed from each other.. 
The firſt ſtare is that of butter and fat. This kind: of animal oil is thick 
or congealed, and owes this quality to a conſiderable quantity of acid intimate- 
ly combined with it, and which cannot be 2 but * the action of fire, 
or by the rancidity it contracts in time- 

The oil of animals, which is in form of butter or fat, * not convbined with 

the other principles of animal. matters. It. is.diftin& from them, is ſu 2 
abundant to the animal compoſition, and is of a nature totally different from 
that which is combined with the animal ſubſtances. This. ſuperabundant 

animal oil, which may be called adipous oil, reſembles. perfectiy wax, and thoſe 
vegetable oils called properly. fat ails; and, like theſe; it contains no other ſaline 
ſubſtance than an acid. The acid of cheſe oily matters is more intimately com- 
bined than in other kinds of oils. e eee leſs apt to become 

#ancid, furniſh leſs acid by repeated: diſtillation; and jare by this operation moſt 
| ——wer nas Hy — and 3 See BuTTER;: * Var. 7 Oi 
2 e vn i 0 : zit 

The oils of this kind which are contained in animals are 1 che * 
preſſed oil of yolks of eggs, ſpermaceti, and others of this nature. 

The ſecond ſtate, i ons poems oi of animals is found, is in chat of combi- 
nation. The ſubſtance which forms almaſt entirely. all he com 
animal hodies, as fleſn, rendons, norves, cattilages, bones, orner hair, 
is gelatmous, perfectly ſolable in water and whicki does not Aiſtund che : 
Pareney:of' water. This matter being diſtilled, furniſhes a large quantity of 
oil, which is one of the parts of the decompoſed ſubſtance. See JzLLY. | As 
[this 6il.does-not appear in the gelatinous matter before it has been. decompoſed, 
and as this matter is perfectly ſoluble in water, wo- may infer that oil is one 
"of! mean he ticiples of jelly, and is rendered perfectly. miſcible with Water by 

the ſaline line principles of that e ircint conſequently in ſtare 


When Th — matter bas — no eds, the oil which: j t 
contains appears abſolutely mild; and is not fo volatile as to riſe with the 
heat ef botling-water; for freſh — matters furniſh. nothin ng. by aiftilation 
with that heut but water, excepting thoſe which have . mells;, as muſk, 
caſtor, and oners of that nature: But if a ſtronger lied, they then 

Fornvh mue ls uolatile alkali, and an oil ; the fiſt p —.— which are thin, 
penetrating, and volatile. This is the oil which ov — to be conſidered as the- 
bre ani oil. It hes a ſmell . ſtrongly empyreumatic, diſagreeable, and mix 
with that of volatile atkali:: This Ko becomes more and der chick. as f it ri 
n diſtillation; as is: uſual in the · diſtillation of all ois. 

| This animabroll differs, eſſentially from fat;, — vegerble ils... The- 

4 ron difference" ſeems to be, that the former oil does e fur 

nich. a fingle particle of deidh, but rather volatile alkali... whereas the latter ojls. 

- contain an acid, which is unfolded and ſeparated by diſtillation. 
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CCCCLXXXVIII. OIL (ANIMAL) RECTIFIED, er OIL 
4 DIPPEL. The animal oil deſcribed in the preceding article is ſuſceptible, 
as other oils are, of being attenuated, and rendered more volatile, by repeated 
diſtillations. By a ſufficient number of ſucceſflive diſtillations, it may be rendered 
atmoſt as' white, thin, and volatile as ether. It is diſcovered to acquire a pro- 
perty of acting upon the brain and nervous ſyſtem, and of allaying us irregular 
movements; which property is common to it with all r inflammable 
matters, when highly attenuated and very volatile. But this oil is particularly 
recommended for epileptic and convulſive affections. It is given from four to 
ten or twelve drops, incorporated with ſome proper vehicle. | 
The animal oil deſigned for medicinab E muſt have the above- mentioned 
thinneſs, as Dippel has obſerved,” whoſe name it retains: but it is then very 
dear, from the long and troubleſome operations requiſite to give it that thinneſs, 
and from the ſm of the quantity obtained. Beſides, this oil, althou 
perfectly well prepared, is very fuſceptible of loſing its whiteneſs, and even its 
thinneſs, by a ſhort expoſure to air; which proceeds from the. almoſt inſtan- 
taneous evaporation of its more thin and volatile parts, and from the property 
which the leſs volatile remainder has of acquiring color. To avoid this incon-- | 
venience, it muſt be put, as ſoon as it is made, into very clean glaſs bottles, x 
with glaſs ſtoppers, and expoſed as little as ble to the rr. 
| Although fall animal ſubſtances. contain this oil, they are not all-equally fit 
for furniſhing by diſtillation an oil capable of being rectied into a good oil af 
Dippel. For this purpoſe we ought to chooſe the parts of animals which 
contain the pureſt gelatinous fubſtance, and which are entirely free from all far; 
for the oil of fat, which neceſſarily mixes with the other oils in diſtillation, 
contains, as we have obſerved under the article Oil (Anat), a large portion 
of acid intimately combined with it, from which it is very diffieultly ſeparable, 
and therefore is not nearly ſo eaſily attenuated as the true animal oi}; beſides 
that one of theſe oils has an acid, and the other an alkaline quality, and 
therefore their medicinal effects are probably different. Accordingly, as 
the fleſh, bones, blood of animals, contain always ſome oily ſubſtance of the 
nature of fat or marrow, they ought not to be choſen for the preparation of the 
oil of Dippek Horns, and particularly thoſe of ſtags, which contain very 
pure gelatinous matter, are the animal. ſubſtances from which the great | 
quantity of this oil can be obtained in goed condition. 2 


The moſt | obſervations concerning the method of making the oil % 
of Dippel are: Firſt, to change the veſſels each diſtillation, or elſe to clean ; 

them y for-a-very-ſmalk quantity of the thicker and: leſs volatile part 

is ſufficient to ſpoib a large quantity of that which is more rectiſied. In the 

ſeconck place, Mr. Beaume has o that this operation may be greatly 
abridged by taking care to receive none but the moſt volatile in each 


- diſtiNation, and to. leave a large reſiduum, which is to be „and only 
the more volatile part is to be further rectified. . By this method, we may 
obtain in three op four diſtillations a conſiderable quantity of fine oil of Dippel, 
. which could not be obtained after: 30 of 60 —— without attending to 
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many of them, contain an oil in two different ſtates, as animal matters alſo do; 
that is, in vegetables a certain quantity of oil is ſuperabundant to their combina» 
tion, does not enter into the compoſition of their proximate principles, is diſtinct, 
and is depoſited as a reſerve in different of plants; and alſo in vegetables 
another quantity of oil is combined, and is one of the conſtituent parts of their 
proximate principles. Such are the ſaponaceous extractive ſubſtance, acids, eſ- 
ſential ſalts, inous matters. Of the former of theſe vegetable oils we treat 
in this article. his ſuperabundant and uncombined oil, which may be 
obtained from certain vegetables, may be diſtinguiſhed into two kinds ; one of 
which is acrid, volatile, and odoriferous, and is called eſſential oil; the other 
kind is mild, is not volatile with the heat of boiling water, and has ſcarcely 
any ſmell. Of this latter we ſhall firſt treat. 

| Moſt grains and kernels are the particular reſervoirs of this ſuperabundant oil. 
E theſe — be bruiſed and pounded, this oil appears, and exſudes from 
them. By triturating them with water, the oil is reduced into the ſtate of an 
—— and by expreſſing them, a very large quantity of oil is forced out 
of them. | | | | | 

When the grains and kernels from which oil is thus extrafted are recent and 
ed from rancidity, the oil obtained has a very mild taſte, It is at 
firſt a little turbid, by mixture of ſome ' of the — 1 of the grain or 
kernel; but theſe matters afterwards ſeparate in form of ſediment, the oil 
becomes clear. | } 
Theſe oils. are never very fluid and thin; on the contrary, they are con- 

ſiderably unctuous. They are not fo volatile as to riſe in diſtillation with the 
heat of boiling water, as we have already ſaid; and when they are —— to 
a heat ſo ſtrong as to raiſe them into vapors, they then ſuffer a coz 
alteration. Although they are mild and inodorous, yet by diſtillation they 
become very acrid and very empyreumatic. Although they are combuſtible, 
yet they cannot be inflamed merely by the. touch of a kindled body, as all 
thoſe inflammable matters may, which, by their volatility, are continually 
| 22 Exprefled oils cannot be inflamed without a wick, or without 
a heat ſufficient to evaporate them. | | 1 1 

Sweet expreſſed: oils ſuffer by time ſeveral alterations; they loſe much of 
their mildneſs, contract an acrimony, and a ſtrong ſmell. Theſe changes, which 
are called rancidity, are occaſioned by a kind of internal fermentation, which 


produces effects ſimilar. to thoſe of fire, but much more ſlowly and weakly. 


he acid which is intimately combined with theſe -oils, and which does not 


how. irlelf when they are recent and haue not been altered, diſengages itſelf 
more and more as they become old. in the ſame manner as it does by expoſure 
to fire. This is the reaſon why they become acrid in both caſes : for the ſame 


[reaſon alſo, they acquire ſo much greater ſolubility in ſpirit of wine, (which 


they had not before) as they have become more rancid, or have been more 


frequently diſtilled. Mr. Macquer has ſhewn, in his Memoir concerning the 
Difference of Solubility of Oily Subſtances in Spirit of Wine, that this entirely 
depends on the ſtate of the acid of theſe ſubſtances; that they are ſo much more 
ſoluble as their acid is more copious and diſengaged ; and reciprocally. We 
Jhall find ſome particulars upon this ſubje at the article Es8nnTiai OII. 
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Of all oils, thoſe of which we now treat are the moſt proper for combini 
with fixed alkalis, and for forming good ſoap (ſee Soar); and alſo for di 
folving metallic matters. b 
All the ſweet ſuperabundant oils in vegetables, and which are capable of 
being extracted merely by expreſſion, reſemble each other by the general pro- 
rties we have mentioned: but they differ conſiderably from each other by the 
— in which they poſſeſs theſe and other properties. Some of theſe oils, as 
of linſeed, rel — are —＋ — — — to . — to 
very quickly; are capable o a great degree of cold without 
* — they form > tx — when mixed with vitriolic 
and nitrous acids, and are eaſily inflamed by the ſmoking nitrous acid, as Mr. 
Rouelle has obſerved. Other oils, as thoſe of ben, - olives, ſweet almonds, wall- 
nut, &c. become much more ſlowly rancid and thick; they cannot be entirely 
dried; they congeal with a very ſlight — 2 of cold ; they are leſs diſpoſed to 
combine with the vitriolic and nitrous acids; they form with theſe acids com- 
pounds, which rather reſemble fat or ſoap, as Mr. Beaume - remarks, than 
reſins; and, laſtly, cannot be inflamed, but by the concurrence of the vitriolic 
and nitrous acids highly concentrated. As theſe latter oils have, as to con- 
ſiſtence, a perfect reſemblance to buiter, fat, and wax (ſee theſe words) ; and 
as they exhibit entirely the ſame phenomena, they juſtly deſerve to be diſtin- 
guiſhed from all others by the = denomination of fat oil. f 
In the claſs of theſe latter oils, we may range ſome concrete, oily, and mil 
matters obtained from vegetables ; ſuch are the butter of cacao, the green wax of 
- Lonifiana, and perhaps many others hitherto not ſufficiently examined. We may 
eaſily perceive, that among the great number of ſweet oils obtained by 
expreſſion, and which are not volatile, ſeveral of them muſt more or leſs par- 
take of the nature of one or other of the two principal kinds we have juſt 
mentioned. | | 

CCCCXC. OILS (ESSENTIAL). Thoſe oils are called eſſential, OE: 

which have evidently the ſmell of the vegetable from which they are obtained. | 
All theſe oils are ſufficiently volatile to riſe with the heat of boiling water: 
hence this degree of volatility is one of the ſpecific marks of theſe oils. They 
differ from all others, and particularly from thoſe mentioned in the preceding 
article, by this degree of volatility, which is _ to them. 

We have reaſon to believe, that the greateſt part of the eſſential oil, which 

- Certain vegetables contain, is in a ſtate of combination, and makes part of ſome 
of their proximate principles. We are, however, certain, that many vegetables 
contain a ſuperabundant eſſential oil, uncombined, and depoſited as a reſerve 
in particular cells: fuch is the oil which reſides in the rinds of oranges, lemons, 
citrons, in a word, of all fruits of that kind; which oil is fo copious, that it 
may be obtained _ by expreſſion : ſuch probably are thoſe which are 
found moſt copiouſly and moſt manifeſtly in certain parts of plants; as the oil, 
for inſtance, which is found in the calix of roſes, bur in too ſmall a quantity 
to be obtained by expreſſion alone. 

However that be, as all effential oils are capable of riſing in diſtillation with 
the heat of boiling water; and as this degree of heat cannot occaſion any 
ſenſible alteration upon them (as may eaſily be ſeen by comparing the eſſential 
oil of citrons and others, obtained by expreſſion alone, with the oil of the _ 

vegetable- 
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vegetable extracted by à well managed diſtillation) ; by ſuch a diſtillation, 
5 may be obtained almoſt all the eſſential oils employed in chemiſtry 
and in arts. 2 of | 
4'2 The moſt uſual and beſt method of obtaining the eſſential ail of a vegetable 
dy! diſtillation, is to take the plant in its prime of age, when its ſmell is the 
ſtrongeſt, and to chuſe thoſe parts of the t in which the ſmell chiefly 
« refides 3 to put them in the cucurbit of an alembic without a water- bath; to 
add as much water as is ſufficient to prevent the plants from touching the 
bottom of the veſſel; to adjuſt a worm to the noſe of the alembic ;; and to give 
at once the degree of heat which is proper to make the water, boil. _ 5 
In this diſtillation, the water riſes - impregnated with the (ag of the plant, 
and it carries along with it all its effential oil. A part of this oil is fo intimately 
mixed with the witter which riſes in diſtillation, that it renders it turbid and 
milky ; the reſt of the oil floats upon the ſurface of the water, or ſinks to the 
bottom, according to its ſpecific gravity. The diſtillation is thus to be conti- 
nued, till we - perceive that the water becomes clear; and more water muſt, 
from time to time, be put into the cucurbit, that the plant may be always kep 
moiſt with it. We ſhall ſee the reaſon of the ſeveral parts of this — 4 
explanation of the particular properties of eſſential oils. | | 
ot only theſe oils have all a ſtrong, aromatic ſmell, as we have already ſaid, 
but they have alſd a lar, and even an acrid and cauſtic taſte ; in which 
; N r they differ from the ſweet oils. This e from a copious and 
Hengaged acid, with which they are all penetra II os 
The preſence of this diſengaged acid in eſſential oils appears from the im- 
preſſion they make upon the corks of bottles, in which they are kept. Theſe 
corks are s ſtained of a yellow color, and a little corroded, nearly as they 
| are by nitrous acid. Beſides, the . any theſe oils reddens blue paper; and 
the oils convert alkalis, with which they are triturated, into a neutral falt. 
— This acid is the cauſe of the ſolubility of eſſential oils in ſpirit of wine. They 
rte not all equally ſoluble in this menſtruum, becauſe: they do not all contain 
aan equal quantity. of acid. As this acid is almoſt diſen „and does not 
adhere ſtrongly in theſe oils, they loſe much of it by diſtillations, aud 
therefore their ſolubility in ſpirit of wine is leſſened by theſe operations; 
whereas ſweet oils, which, when recent, contain no diſengaged acid, and are 
therefore inſoluble in ſpirit of wine, become ſoluble in that menſtruum 
: diſtillation, which diſen their latent acid, that was intimately com- 
bined with them; and this ſolubility may be encreaſed by repeating many 
times the diſtillation, as Mr. Macquer has proved in the Memoir quoted in 
the preceding article. = 2a $412 72 
All eſſential oils are ſubject to loſe, I evaporation, their moſt volatile and 
- thin part, in which the — wtmaT the vegetable, from which they are 
obtained, reſides ; by which loſs they become thick, and acquire the nce 
and ſmell of turpentine, or even of reſins. e TY e 
When in this ſtate, they are not, properly ſpeaking, eſſential oils, as they are 
no longer volatile with the heat of boilin water. | l 
When eſſential oils, altered by time, but not yet entirely deprived of their 
peculiar ſmell, are diſtilled with the heat of boiling water, — of them riſex 
in diſtillation, which has all the properties of eſſential oil y diſtilled. 2 
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this portion of oil is renewed by this operation, it is frequently practiſed on eſſen · 
tial oils, which begin to be altered by age; and this ſecond diſtillation is called 
the re#ification of eſſential oils. We find in the cucurbit, after rectification, the 
reſinous portion of the oil, which is no longer capable of being raiſed by the 
heat of boiling water. This oily reſiduum may, however, be attenuated by 
diftilling with a ſtronger heat, and even all the volatility and thinneſs of 
eſſential oils may be given to it, as alſo to all other oily matters, by diſtillations 
ſufficiently repeated. But ſuch oils have never the peculiar aromatic ſmell of 
the original eſſential oil. 

From theſe properties of eſſential oil, we may conclude, that they receive 
their ſpecific character from their volatile odoriferous principle, that is, from 
the ſpiritus rector of the ſubſtance from which they were obtained; ſince 
they have the ſmell, thinneſs, and volatility which diſtinguiſh them, while they 
preſerve this principle, and lofe all theſe properties when it evaporates. 


Theſe facts alſo ſhew the neceſſity of applying very quickly the degree of | 


heat requiſite for the raiſing of theſe oils in diſtillation ; for we may eably 
perceive, that as the ſpiritus rector is capable of riſing with a heat much lets 
than that of boiling water, (which is neceffary for raiſing eſſential oils) this 
ſpirit will riſe alone, when the heat is leſs than that of boiling water, and the 
quantity of eſſential oil obtained will be diminiſhed ; fo that if the diſtillation be 
continued with a leſs heat than that of boiling water, till the plant has loſt all 
the ſmell which it can loſe by this heat, no eſſential oil can then be obtained, 
or only a much leſs quantity of it. | | 

As the ſpiritus r is entirely ſoluble in water, therefore the water em- 
ployed in this diſtillation of eſſential oils diſſolves a large portion of this ſpirit, 
and even becomes ſaturated with it. Accordingly, this water is much impreg- 
nated with the ſmell of the plant ; but the oil by this means 'is in leſs quantity 
than it otherwiſe would be. | . | 

Hence we may infer, firſt, that no more water than is neceſſary ought to be 
employed; and, ſecondly, that the water which has thus riſen with the oil 
ought to be employed for other diſtillations preferably to pure water. 

This water is not only much impregnated with the odoriferous principle of 
plants, but alſo it contains a conſiderable quantity of the thinneſt part of the 
eſſential oil, from which it receives a milky appearance. This portion of oil 
ſometimes remains a long time ſuſpended and half-diffolved, by means of the 
ſpiritus rector: but, in time, a certain quantity of it is always 1333 which 
may be collectect. | | 

ential oils are in general the moſt inflammable of all oils, becauſe they are 
the moſt volatile, and moſt eaſily reducible into vapors. | 3 

— unite more eaſily with acids than the ſweet oils which are not volatile. 

With theſe acids they form reſinous compounds, or are inflamed, according 
to the nature and degree of concentration of the acid employee t. 

They are more difficultly combinable than the fweet oils which are not 


volatile, with fixed alkalis, with which they form a particular kind of ſoap. Sce 


Soap of STARKEY. 


Some conſiderable differences may be obſerved betwixt the ſeveral eſſential 
all capable of riſing with the heat of 


oils. Although, in general, they are 
boiling water, ſome of them, however, 8 
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a heat ſomewhat ſtronger; and this is effected by mixing with the water ſalts 
(as common i: 1t) which are incapable of — upon oils, and by means of which 
the water is capable of receiving a ſtronger heat. | 

The ſpecific gravity of moſt. of theſe oils is leſs than that of water, and 
accordingly they float upon the ſurface of this liquid. Some of theſe oils, 
however, are ſo heavy as to ſink in water; of this kind are the eſſential oils 
obtained from the aromatic vegetables of hot countries, as cloves, cinnamon, 
ſaſſafras, &c, To the diſtillation of theſe heavy oils a ſtronger heat is chiefly 
uſeful. Dry, woody, and compact matters, ; nn ag to the diſtillation of 
their eſſential oils, require the aſſiſtance of divifion and maceration during 
ſome days. 

The eee of eſſential oils varies much; ſome of them, as thoſe of tur- 
pentine, ſaſſafras, and citron, being very thin; and others, like thoſe of ani- 
ſeed and roſes, have naturally much conſiſtence, and are even congealed, unleſs 
they ſuſtain a certain degree of heat. | 

Although the weight and conſiſtence of eſſential oils proceed probably from 
the ſtare of their acid, as well as all the other differences betwixt them, yet theſe 
two properties ſeem to be independent of each other; for ſome oils are, at the 
ſame time, very thin and very heavy, while others are very light and thick. The 
oil of ſaſſafras, which is very fluid, is heavier than water; on the contrary, the 
oil of aniſced, the conſiſtence of which is ſometimes equal to that of cougelation, 
floats upon water. | 

The quantity of eſſential oil obtained from different vegetables is very 
various. Some vegetable ſubſtances, as. ſavin, turpentine, and moſt balſamic. 
and reſinous trees, furniſh a large quantity of oil. From others, as roſes, for 
mſtance, ſcarcely a ſenſible quantity of it is obtainable ; and, laſtly, others, 
although they contain much i iritus rector, and have much ſmell, furniſh no 
eſſential oil by diſtillation : of this number are lillies, tuberoſes, and jaſmine. 

Eſſential oils are employed in painting, in ſpirituous liquors uſed at the table 
and at the toilette, in perfumes, and in medicine. As they act very powerfully, 
ſmall doſes only are given internally, as from one drop to four or five, incor- 
porated with ſugar, ſo as to form an oleoſacharum, or with other drugs in 
form of pills. | | | 

Theſe oils being inflammable,. thin, and volatile, have in general a property 
of acting upon the nervous ſyſtem, and of allaying its irregular movements: 
it is therefore given as a cephalic, and antiſpaſmodic, in convulſive and hyſte- 
rical affections; they are alſo ſtimulant, ſudorific, and ſtrengthening. All 
drugs which are. alexipharmac, cephalic, tonic, and ſtomachic, which contain 
vegetable aromatics, derive their virtues from the eſſential oils of theſe vege- 
tables. The ſame may be ſaid of all medicinal, aromatic, and ſpirituous 
waters. "VP „ poder „ SI, 6 

In ſome caſes, eſſential oils are employed externally as ſtrengtheners, and to 
allay painful ſpatms of nervous and tendinous parts, to reſolve and diſſipate acrid 
humors, which occaſion pain without any ſentble ſign of inflammation. When 
eſſential oils are applied externally in theſe caſes, they are ſo cauſtic that they 
muſt not be applied alone, as they would excite pain, redneſs, frequently in- 
fammation, eryſipelatous eruptions, and excoriations. They are à kind. of 
veſicatory. The beſt method. of avoiding theſe inconveniences is, by indy | 
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them with a ſufficient quantity of fat, or of fat oil, to form lin ments or 
pomatums, with which the diſeaſed parts may be rubbed, | 

The eſſential oils, which are obtained from ſcarce and valuable ſubſtances, 
muſt alſo be very dear, and are therefore ſubject to much adulteration. Moſt 
of the books of chemiſtry explain the manner of making, or of diſcovering theſe 
adulterations. We ſhall only, in a ſummary manner, mention what is moſt 
important to be known on this ſubject. | 

Eſſential oils may be adulterated with any flavorleſs fat oil, with ſpirit of 
wine, or with any common and cheap eſſential oil, They who know the pro- 
perties of theſe ſubſtances may eaſily diſcover the fraud. As fat oils are neither 
volatile nor drying, if a drop of the eſſential oil, to be examined, be put upon 

aper, it may be evaporated with a gentle heat; and when it is unmixed with 

at oil, it will leave no greaſineſs nor tranſparency in the paper. This mixture 
may alſo be diſcovered by mixing a drop of the eſſential oil with ſpirit of wine, 
by which it will be entirely diſſolved it it be pure from fat oil; but if it has 
been adulterated with this latter kind of oil, this will remain undiſſolved in 
ſpirit of wine. : 

The mixture of ſpirit of wine with an eſſential oil may be diſcovered by ad- 
dition of water, which immediately acquires a milky appearance; becauſe the 
ſpirit of wine quits the oil to unite with the water, and leaves the oil much 
divided and ſuſpended, but not diſſolved. This does not happen when the 
eſſential oil has not been adulterated with ſpirit of wine. Pure effential oil may, 
indeed, by agitation with water, be divided into ſmall globules, and may give 
a white to the water: but theſe globules quickly unite'again'on the ſurface, 
or at the bottom of the water, according to their ſpecific gravity, 

_ Laſtly, adulteration by another eſſential oil is moſt difficultly diſcoverable; 
becauſe the principal properties of theſe oils are common to all. Nevertheleſs, 
as eſſential oils are commonly adulterated with oil of turpentine, this fraud may 
be diſcovered by ſoaking a bit of paper or linen with the oil to be examined, 
and by quickly evaporating the oil, which will leave upon the linen or paper 
aſt ſmell of turpentine. 1 | 

CCCCXCI. OILS (FETI D, EMPYREUMATIC). Under 
this name we comprehend all the oils of vegetable and animal matters obtained 
by diſtillation with a heat ſuperior to that of boiling water; becauſe theſe oils - 
have a diſagreeable, burnt, or empyreumatic ſmell. 

From this definition we ſee, that empyreumatic oils are not a diſtin claſs; 
that they may be very different from each other, and may have nothing in 
common, but that they are all half-burnt ; for when any vegetable or animal 
matter is expoſed to a degree of heat ſuperior to that of boiling water, all the 
oils which they contain, of whatever kind they may be, paſs in diſtillation 
but are altered, by the fire, in their color, ſmell, and in many other of their 
peculiar properties. Beſides, if the matter thus diſtilled contains ſeveral kinds 
of oils, : are all mixed together when they are rendered empyreumatic. If, 
for example, a vegetable matter be diſtilled, which contains an oil that is ſweet 
and not volatile, and alſo an oil in a reſinous ſtate, the fetid empyreumatic oil 
obtained will be only a mixture of theſe two oils half-burnt; , The ſame may be 
ſaid of animal matters with regard to the oil properly called animal oil, and to 
the adipous oil which they contain, + r dt © ARIA =_— 
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No general properties, then, can be eſtabliſhed as belonging to empyreumatic 
oils : they all vary according to the nature and proportion of the oils of which 
they are compoſed, Hence, if we would know the properties of any empy- 
reumatic oil, we muſt previouſly know the kinds and proportion of oils con- 
tained in the ſubſtance from which ir has been obtained, and alſo the changes 
ſuffered by each of theſe oils by the degree of heat requiſite to render them 
empyreumatic. We ſhall here only obſerve, that all empyreumatic oils are 
acrid, and more or leſs ſoluble in ſpirit of wine; that the portion of theſe oils 


- which riſes firſt in diſtillation is always the thinneſt ; that. by repeated diſtillations 


they may be rendered more and more thin and volatile; and that by a ſufficient 
repetition of theſe rectifications, we may almoſt entirely deprive them of their 
empyreumatic ſmell, ſo that only a pungent. and penetrating ſmell ſhall remain; 
which ſeems to be common to. all oils treated in this manner, ; 
CCCCXCH. OIL S, improperly ſo * Many preparations were by 
the ancient chemiſts called oils, merely from their conſiſtence, although in other 
reſpecis they were entirely different from oil, Theſe improper names ought to 
be aboliſhed, and they are accordingly falling into diſuſe by modern chemiſts. 
Nevertheleſs, as they are found in, moſt, chemical books in the time of Lemeri, 
and as many of them are. ſtill frequently employed, we ſhall explain in a few; 
words the chief of them. e, | 
CCCCXCIII. OIL T ANTIMONY. By this name the butter, 
of antimony, and ſome other ſolutions of antimony by acids, are called. Ser 
BuTTER of ANTIMONY. | | 
' CCCCXCIV. O1L of -ARSENIC. This is a combination of con- 
centrated marine acid with arſenic, and is made preciſely in the ſame manner as 
butter of antimony. Equal parts of arſenic and of corroſive, ſublimate. are 
mixed and diſtilled together, by which a liquor is diſtilled, ſimilar to the butter 
of antimony. This is, a very powerful, but, at the fame time, very dangerous. 
cauſtic. This ſhews, that arſenic, like regulus of / antimony and ſeveral other 
metallic ſubſtances, is capable of decompoſing corroſive ſublimate by, ſeizing. 
its acid. Accordingly, mercury is revived in this as in all the; ſimilar; 
tations. . 0 * 


CCCCXCV. OIL Y MERC CU RN, When, vater is added to. a 
cury in vitriolic acid to form the precipitate called urbithimi- 


xeral, the acid thus diluted ſtill, retains. a portion of mercury diſſolved, which 
is properly a vitriol, of mercury. This ſalt, which, is Able. be 
obtained by evaporating the water which keeps it diſſolved. Wheg,expaſed to 
a moiſt air, ir deliquiates io a liquor which. Lemeri. calls oil.of,merrupy. de 
TurBITH MINERAL. * | 


Lemeri alſo gives the name of oil, of nercury to a ſolution, of corralive; 
ſüblimate in ſpirit of wine, | fs : | ESTES 
CCCCXCVI. O11 V. L E A D. This, 18. 4 ſolution of. ſalt of lead. in 
che eſſential oil of turpentine, This ſalt is to be put into a matraßs, and. upon 
it oil of turpentine. is to be, poured, till, it coyers the ſalt with a thickneſs of: 
ſome fingers, and-the, whole is, tc be. digeſteg during tes or twelve hours. The. 
liquor, ſays, Lemeri, acquires, a red, color, That, author, girects that the ſolution 
Kea be concentrates, by. diſtilling from it a part, of. the oil:of: curpentine; 
and he recommends it for its utility in cleanſing. and, cicatriſing ulcers, par- 
| ticularly 
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ricularly thoſe which are putrid. This preparation, which is certainly a powerful 
antiſeptic, muſt be very proper for theſe purpoſes. 

Amongſt the oils improperly ſo called, this is one of thoſe to which the name 
of oil has been with leaſt impropriety given; for the baſis of it is actually oil, 
and that oil really keeps the lead: in ſdlution. Lemeri affirms, that we. may 
— entirely diſſolve a given quantity of ſalt of lead, by employing a ſufficient 
— of gik of turpentine. This preparation, which has only been made 
or medicinal purpoſes, is intereſting alſo; in chemiſtry, and deſerves a parti - 
cular examination. 

CCCCXCVIIL OIL f SULPHUR. Some chemiſts have given 
this name to the concentrated acid of ſulphur. See SULPHUR. 

CCCCXCVIIL OIL of TARTAR H DELIQUIUM. 
This name very frequently is given to fixed alkaline ſalt reſolved into a liquor 
by the moiſture of the air, or even to a ſolution of that ſalt in water. This name 
is unſuitable, not only as this liquor is not of the nature of oil, but alſo becauſe 
a true oil, of-tartar is obtained by: diſtillation of tartar. This liquor ought to be 
called alłali of: tartar, or liquid: vegetable alkali, See ALKALL (FixeD VeGe- 
TABLE), and TARTAR. | 

CCCCXCIX. OIL of VENUS, Lemeri gives this name to the falt 
formed by the union of copper with the nitrous acid, when it 1s reſolved into- 
a liquor by the moiſture of the air. It is a cauſtic and, eſcharotic, like all other 
fimilar combinations of metallic matters with any acids to which the name of 
oil was formerly given. An empyrical phyſician has rendered this name of oil- 
of Venus famous in theſe latter times, by having applied it to a ratafiat of his 

compoſition, which has been found agreeable, and has been much in vogue. 

D. OIL f VITRIOL. This name is very commonly, but im- 

foperly, given to concentrated vitriolic acid. See Acid (VirRIoLic), ad 
1TRIOL. | | 

Dl. OLEOSACHAR U M. This name is given to a mixture 
of oil and ſugar incorporated with each - other, to render the oil more eaſily 
diffuſible in watery liquors. Sugar and all ſaccharine matters have in general 
a quality ſomewhat ſaponaceous, and conſequently are capable of producing 
this effect in ſome meaſure. Theſe oleoſacharums are uſed in pharmacy as a. 
method of adminiſtering. eſſential, and other gils. See Olxs and Jurces: 
(SACCHARINE). by | | 

DIL OLEBANUM. (6) 

Dill. ONIONS. (.) | 

DIV. OF AL. ( 


 OLtzanuM, thus, frontier nis ö 7 is, cannot. be collected ſeparately. The oil may: 
8 of * "ounce of which water allo. be combined with ſpirit of wine by 
is capable of difſolying; three drams, and a diſtillation. From an ounce of the dry root 
ſcruple, and fpirit of wine is capable of diſ- fix. drams of extract may be obtained by 
ſolving five drams and two ſcruples, New- ſpirit of. wine, and ſomewhat: more may be 
1 1 obtained by water, Neuman. 4 

(t) Ox ions. This root has an eſſential (2) Orr is an almoft pellucid agate, 
oil, Which impregnates water in diſtillation the color of which varies by reflexion and 
with a very ſtrong, ſmell, and which is fo, reſtaction, Opals are milk - colored, blackiſh, - 
miſcible with the diſtilled water, that it yellowiſh, or greeniſh; which latter variety 

_ x is 
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X 
„ . 
DVI. OPOPON AX. (2) | | 
DVIL.-ORANGE (W 4 N 
DIX. O R E S. Ores are natural compounds, containing metals allayed 
with different ſubſtan ce. | 
Excepting gold, and a very ſmall quantity of each of the other metals found 
in. ſome: places ſo pure as to poſſeſs. all their characteriſtic properties, nature 
exhibits to us metals and ſemimetals differently allayed not only with each 
other, but alſo with ſeveral heterogeneous ſubſtances, which ſo alter and diſguiſe 
their qualities, that in this ſtate they cannot ſerve for any of the purpoſes 
for which they are proper when they are ſufficiently pure. a 
The ſubſtances found naturally combined with metals, in the earth, are, par- 
ticularly, ſulphur and arſenic, ſometimes ſeparately, but generally conjointly. 


is called cats eye. Opals are claſſed among be * ſtupefied, deprived of their ſenſes, 
the ſiliceous order of earths, although ſome and even of their lives, without ſwallowing 
of them are ſo ſoſt as to be capable of being a ſingle grain. He thinks that it operates 
ſcratched with a knife. The oculus mundi nearly in the ſame manner as the vapor of 
is a rare but curious variety of the opal. It burning charcoal, or as the exhalations of 
is opake, and generally of a yellowiſh color; fermenting liquors. The ſame author pro- 
but by being during ſome hours poſes to render opium more mild and inno- 
in water, becomes tranſparent, and acquires cent, by diſſolving it in water and ferment- 
a bright yellow, or even a luminous flame- ing the ſolution. Dr. Lewis obſerves, that 
color. ROY oY diminiſhing the doſe of opium 'is 'a more 

(x) Oxxx is an agate, generally opake, certain method of diminiſhing its effects. He 
or but lightly tranſparent, conſiſting of alſo ſays, that alkaline ſalts diminiſh the 
differently colored veins, parallel to each ſoporific power of opium, and that acids 
other, - ſometimes in ſtraight and ſometimes almoſt totally deſtroy it. 
in curve lines. See AGATE. (z) OpoPonaAx is a gum-reſin, of an 

(y) Orion is almoſt totally ſoluble. in ounce of which two drams and two ſcruples 
water or in ſpirit of wine. It contains a are ſoluble by ſpirit of wine, and three 
reſin, a gum, a minute portion of ſaline drams two ſcruples are ſoluble by water. 
acidulous matter, water, and earth, On Both water and ſpirit, by diſtillation with 
what its peculiar 2 depend we do opoponax, acquire its flavor; but no oil is 
not well know. When opium is diſſolved thereby ſeparated. Neuman. ! 
in water, a fat, frothy, reſinous ſubſtance (a) Oxance. The flowers of orange 
riſes to the ſurface, which is ſo ſtrong and trees afford, 47 a very fragrant 
active, that a few grains of it are ſuſhcient eſſential oil. From the rind of the fruit an 
to kill a dog who could bear a whole dram eſſential oil may be obtained by expreſ- 
of opium. From a pound of opium two or fion. The juice of the fruit contains at 
three drams only of this ſubſtance may be eſſential acid ſalt, mixed with much muci- 
collected; but the opium contains more of it, lage. This ſalt may be obtained in cryſtals, 
which remains combined- with the reft of by diluting the juice, A it with 
the juice. The narcotic matter of the opium whites of eggs, and evaporation. The juice, 
appears to be diffuſed through all its ſub- not depurated from its mucilage, is apt to 
ſtance, but more eſpecially to reſide in the became mouldy ; but by the above-men- 
fine volatile parts; which parts are capable tivned method of depuration, a faline ex- 
of being highly concentrated by art. Neu- tract may be made, capable of being pre- 
man (from whom the above is extracted) ſerved, and poſſeſſed of the ſame medicinal 
| ſays, that he knows a preparation of opium qualities as the juice, which is ſaid to be 
by which a whole chamber full of men may very powerful in the ſcurvy. | 
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Metals combined with theſe ſubſtances are called metals mineraliſed by ſulphur, or 
by arſenic, or by ſulphur and arſenic; and theſe matters are called minerali/ing 
ſubitances. ; E 

Beſides the ſulphur and arſenic with which metals are ſtrictly combined in 
the mineral ſtate, they are alfo pretty intimately combined with earthy ſub- 
ſtances, of different natures, and more or leſs divided. A part of this carth is 
diſpoſed to metalliſation, and is convertible into a metal by combination with 
phlogiſton. It is called metallic earth, and probably proceeds from a portion of 
metal which has been decompoſed, and deſtroyed in its ore by different cauſes, 
which we ſhall mention afterwards. Perhaps alſo this earthy may be only a 
ſimple earth naturally diſpoſed to metalliſation, or the firſt beginning of a metal 
which nature has not yet brought completely to a metallic tate. . 

We are to obſerve upon the ſubject of this metallic earth, that it is found not 
only amongſt mineraliſed metals, but that it appears diffuſed, although in very 
ſmall quantity, in large maſſes of ordinary earth which is found every where, 
ſuch as ſands, clays, and mud. Mr. Cramer thinks that the experiments men- 
tioned by Beccher in his third Supplement to his Phyfica Subterranea, by which 
he extracts gold or iron from any ſands or clays, are demonſtrative upon this 
ſubject. The other portion of earth which is intimately mixed with mineraliſed 
metals, cannot be reduced into metals, and is therefore called unmetallic earth. 
This is an ordinary earth. | | 

Theſe different matters united together form maſſes which are compact, 
heavy, brittle, and frequently poſſeſſed of much metallic luſtre, Theſe ſub- 
ſtances are properly called ores, or the matter of mines. 

Theſe ores ate found in earths and ſtones of different kinds, as ſands, flints, 
cryſtals, lates, indurated clays, according to the ground in which they are 
contained. But two kinds of ſtones in particular ſeem ro accompany ores, and 
have therefore been conſidered by ſeveral mineralogiſts as matrixes, in which 
metals are formed. One of theſe ſtones is a kind of cryſtal, Ar white, 
milky, and ſemi-opake, ſtriking fire with ſteel, and of the of vitrifiable 
earths. It is called quartz. Se: QUARTZ. 

The other ſtone is leſs hard, which does not ſtrike fre with ſteel, and is 
ſometimes milky like quartz; ſometimes. tranſparent and diverſely colored, 
conſiſting of rhomboidal cryftals, which are compoſed of plates and faces. This 
ſtone becomes more ſoft and friable by being expoſed to fire. It is called par. 
Spar is more like to gypſeous ſtones than to any other, but it differs from gypſeous 
ſtones in poſſeſſing a much greater denſity. Some ſpars are fo heavy, that they 
exceed in this reſpect all other ſtones. See Spar. ebb + 

Theſe earthy and ſtoney ſubſtances ought to be well diſtinguiſhed from the 
earth intimately mixed with the ore, as is mentioned above; this latter earth 
conſtituting part of the ore, whereas the others are only accidental, and exter- 
nally adherent. They form the matrix of the re. n 

Mines have generally the form of veins, or of congealed currents, which 
have different directions, and which are diſtributed in branches. The mines 
take different appellations according to the direction of their veins. | 

The deep mines are thoſe which deſcend from the furtace-of the earth; either 
vertically, or more or eſs obliquely towards its center. 7 


* 
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Thoſe wich are extended horizontally are called dilated mines, becaule they 
frequently are cop ſiderably broad. | | 
Some mines compoſe maſles more or leſs extenſive, and almoſt equally long, 
braad, and thick. Theſe latter are called accumulated mines. 
Some authors have ſaid that the veins of mines are always directed from eaſt 
co weſt, from north to ſouth, or in the intermediate directions, according to 
the nature of the metals. Byt this opinion is not well ſupported by facts; 
for we are certain that veins of every metal run in every direction. The direction 
of mines is determined by their deſcent, like that of rivers, and by help of a 
mariner's compaſs. | 
From ſeveral figns we may know. that a field or a mountain contains a mine, 
particularly when the mine is near the furface of the earth. For, from grounds 
filled with minerals, fulphureous and metallic vapors. riſe, which are ſometimes 
ſo conſiderable as to affe& the ſenſes, but which moſt frequently only ſhew them- 
tives by the effects which they produce on plants, which they render weakly, 
and diſcolored. Frequently even, mineralogiſts lays theſe places ate entirely 
barren, and no. vegetables grow there, although the ground ſeems to be of a 
good quality, and fit for vegetation, A FS | 
The ſources. of mineral waters; the nature of the ſtones. upon the ground 
being that of quartz or ſpar; bits of minerals lying on the ground; are ſo 
many proofs of the preſence of mines. 
But we muſt not altogether depend on theſe ſigns; for notwithſtanding them, 
we often find no mines, or very poor ones, when we dig the ground. | 
The digging of the ground is then the only certain method of determining 
the exiſtence of a mine, and of what kind it is; for the wand of divination, by 
which many pretend that mines and their quality may, be diſcovered; is a 
chimera, which owes its reputation to credulity and {OY | : 
- Metallic minerals are divided into two claſſes. - The firſt includes all thoſe, 
in which the quantity. of metal exceeds. the quantity of ſulphur, arſenic, and 
- unmetallic earth; or from which metal may be advantageouſly extracted. 
Theſe minerals are 3 called ores. | | 
In the ſecond claſs are placed all minerals which contain more ſulphur, arſenic, 
and unmetallic earth than metal; and theſe in general are called pyrites. | 
. Pyrites and ores are of the ſame nature, and are often both found in the 
ſame places. But as the proportion of the ora of theſe compounds is 
-different, their properties alſo differ. We ſhall explain the properties of pyrites 
under the article pyrizes, and the properties of ores in this preſent article. 
Dres may be conſidered in two ways; firſt, as containing uſeful and valuable 
ſubſtances, and they then receive their name from the moſt valuable metal which 
is obtained from them. Thus, for inſtance, as filyer is much more valuable 
than lead, a mineral, a quintal of which contains a mark of ſilver, and ſixty 
pounds of lead, or more, is called an ore of filver, becauſe the mark of ſilver 
is more valuable than the 60 pounds of lead. This manner of denominating 
ores is chiefly uſed, by the. miners. | 
In the ſecond place, we may-chiefly attend to the metal the largeſt quantity 
of which: is; contained in a mineral, without attending to its value, and affix 
its name to the ore, In this manner, the ore juſt now mentioned would be 
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called an ore of lead, and not an gre of filyer. But the beſt method ſeems ts 
be, iy call fuch an ore an ore of dd pon e er wi ; fiequehily 
4 . see 
e _ a profound ard judicious chanif, who has particularly attended 
to this ſubject „ilk tin we ouy ght to call the prep er drr of thut wert 
which it — in largeſt qua ava, i , oo to 841 it th . of all the 


other metals it may contain. ie diſtingui ing ores be e 


one of the beſt and molt exact. We e ary 
te principal kind of oe of exch mel — 1 52 


(5) As metallurgy is the mpſt important jos; ic ſubſtances 
part of chemiſtry, we. eee a. Hd is the white 
Hiftory of Mines, and a more particular enume- with, iy If 97 iron and arſenic 37 
ration 0 of ores than js. contained i in the text, to- 1. ne Tong of of metallic 2 
gether with a relation of the moſt approved 
methods of extracting metals from ares, for 
the purpoſes of efſay, or of commerce and m- FE 

ane may be 2 2 In the "contin at neullc tobe 
preſent —, treat of mines, and | 


of ores ip ge 2 1922 

text, which ores of the ſeyeral to Mr. 
we Mar Fecal an enumerati of ts 3 IR is 2 en corfiea, or 

thoſe which are there omitted, and alſo the ith marine acid. Of this 


methods of ellaying the ſeveral ores, to diſ- Ki. gres, or native metallic ſalts, is per- 
cover the pare and qualities of their hops the ſedative of be borax, which appears, 
700 0 ＋ e Aer, on from, Mr, Cadet's ex iments, WT & in 
ING 9 72 "a, the Memoirs of the Royal Academy for the 
concerniyg the methods of extra * year 17b6, to be co combined with ma- 
from large quantities of ares for the pur- —— 7 de- #hich bas been ſaid to be 

pore of commerce and manufact | ound native. To this claſs alſo ma be 
mineraliſed by an alkaline 


| , Which Mr, Von Juſti to 
* Concerning Oars and Mins. ies lr. Von Juſti pretends 


OREs conſiſt, 1. Of metallic ſubſtances E „and after him Cramer, and the 
ae ; or, 2. Of theſe ſubſtances com- r of the Dictionary of Chemiltr) „pre- 
bined with other matters, with which they =y that in mineraliſed ores, beſi es the 
are ſaid to be mineralifed. above-mentioned metallic and minetaliſing 
Caleined metallic — or cakiform (abſtances, are alſo contained ' a metallic 
een, are metallic ſubſtances deprived of 2 an unmetallic earth. But Wallerit 
= and in the ſtate of a calx, or metallic arm ape exiſtence of ſuch earths can- 
See, CaLx, Such are all foragineus no u, and that ſulphur is incapable 
15 — are calxes of iron. , of Saving i ee os and even the 
; mer re are, I. 7 contain xes metallic ſu ces, excepting 
only one ſubſtance: or, 2. ning thoſe 1 „ biſmuth, and nickel. 
— two or more metallic ſub- Having t is defined and diſtinguiſhed the 
ſeveral general claſſes of ares, we to 


Of the- ſimple, ad allo gf the compound ſhew how lodged, and 

ores, four kinds may be diſtinguiſhed. are fou 1 5 26h #5. 

. 2, Ores conſiſting of ic ſubſtances n ores are in va- 
mineraliſed by Such is the lead- rious are found unde, 


ore called compoſed, of lead and ſul; water ; Ra lakes and Joo 
Pit Me Lt ir ot oy da at th lexus fe. $i 
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the auriferous and ferruginous ſands, grains 
of native gold, ochres, and fragments of 
eres waſhed from mines. | : 

II. They are found diffelved in water: 
Such are the vitriolic waters containing iron, 
copper, or zinc. f 

III. They are found upon the ſurface of the 
earth, Such are many ochres ; metalliferous 
ſtones, ſands, and clays; and lumps of ores. 

Mr. Gmelin ſays, that in the northern parts 
of Aſia, ores are almoſt always ſound upon 
or near the ſurface. of the ground. 

IV. They are found under ihe _ of the 
earth. * When the quantity of theſe col- 
lected in one place is conſiderable, it is cal- 
led a ming. | « pane, 


Subterranean metals and ores are diffe- 


rently diſpoſed in different places. 
1. Some are iH in 
ing nadules or ſpors diverſely colored. 
2. Some are equably and uniformly diffuſed 
through the ſubſtance of earths and flones, to 
which they give color, denſity, and other 
properties. Such are the greateſt part of thoſe 
earths, ſtones, fands, clays, cryſtals, flints, 
gems, and fluors, which are colored, 
3. Some form frata in mountains. Such 
are the ſlates containing rkg copper- ore, 
lead- ore, filver-ore, or blend, Theſe lie in 


the ſame direction as the ſtrata of ſtones be- 


twixt which they are placed, but they dif- 


fer from the ordinary ſtrata in this circum- 


ſtance, that the thickneſs of different parts of 
the ſame metalliferous ſtratum is often very 
various ; whereas the thickneſs of the ſtoney 
ſtrata is known to be generally very uni- 
form, 5 ON IG 
4. Fragments of ores are frequently found 
accumulated in certain ſubterranean cavities, 
in fiſſures of mountains, or interpofed be- 
twixt the ſtrata of the earth. Theſe are 
looſe, unconnedted, frequently involved in 
clay, ahd not accreted to the contiguous 
rocks" of ſtrata immediately, nor by inter- 
vention of ſpar or of quartz, as the ores 
found in veins are, Tin and iron mines 


are frequently of the kind here deſcribed. 

5. Large entire maſſes of ores are ſome- 
times found in the ſtoney ſtrata of mountains. 
Theſe'are improperly called cumulated veins, 
becauſe their length relatively to their breadth 
and depth, is not conſiderable. 


lei and carths, form- 
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o RES J GOL D. In taking the word ore in the ſenſe 
above-mentioned, no ores of gold exiſt: for as this metal cannot be allayed 


6. Some inſtances are mentioned of entire 
mountains conſiſting of ore. Such is the 
mountain Taberg in Smoland ; and ſuth are 
the mountains of Kerunavara and Luoſavara 
in Lapland, the former of which is 1400 
perches long, and 100 perckes broad, Theſe. 
mountains conſiſt of iron- ore. 

9. Laſtly, and chiefly, metals and ores 
are found in oblong tracts, forming maſſes 
called veins, which lie in the ſtoney ſtrata} 
compoſing mountains, . 

The direction of veins greatly varies ; 
ſome being ftraight, and others curved. 
Their potion alſo reſpecting the horizon 
is various ; ſome bei rpendicular, 
2 and the reſt being of the 
intermedizte degrees of declivity. | 

The dimenſions, the quality, and the 
quantity of contents, and many other circum- 
— of veins, are alſo very various. Miners 
diftinguifh the ſeveral kinds of veins by 
names expreſſive of their differences. "Thus 
veins are ſaid to be deep; 93 3 ho- 
rizontal, or hanging, or dilated; rich ; poor 5 
morning. noon, evening, and night veins, by 
which their direction towards that point of 
the compaſs where the ſun is at any of theſe 
diviſions of the natural day, is ſignified. 
The ſtratum of earth or ſtone lying above. 
a vein is called its ro: and the ſtratum un- 
der the veiu is called its flocr. | 

Some parts of veins are conſiderably thicker 
than others. Small veins frequently branch 
out from large veins, and ſometimes theſe 
branches return into the trunk from which 
they iflued. Theſe veins, from which many 
ſmaller veins —_— have been obſerved to 
be rally rich. 

eint are terminated variouſſy; 1. By a 
gradual diminution, as if 'they had been 
compreſſed, white yet foft, by ſuperincum- 
bent weight; or by ſplitting and dividing 
into ſeveral ſmaller veins : or, 2. They are 
terminated abruptly, together with their 
proper ſtrata in which they lie. This 
abrupt termination of veins and ſtrata is 
occaſioned by their being croſſed by new 
ſtrata running tranſverſely to the direction 
of the former; or by perpendicular fiſſures 
through the ſtrata ;. which fiſſures are ſre- 

| quently 
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with arſenic, nor with ſulphur, it is never found directly mineraliſed by theſe 
ſubſtances, as the other metals are. In the ſecond place, if it be mineraliſed 


quently filled with alluvial matters, or with 
water, or are empty. I beſe perpendicular 
fiſſures ſeem to have been occaſioned by ſome 
-ruptureorderangement of the ſtratum through 
which the vein paſſes, by which one part of” it 
has been raiſed or depreſſed, or removed aſide 
from the other, probably by earthquakes. 
W here the vein is terminated abruptly, it does 
not ceaſe, but is only broken and disjoined ; 
and is often recovered by ſearching in the 
analogous parts of the oppoſite ſide of the 
deranged ſtratum. A p:incipal part of the 
art of miners conſiſts in diſcovering the 
modes of theſe derangements from external 
marks, that they may know where to ſearch 
for the disjoined vein. 

The contents of veins are metals and me- 
talliferous minerals, as, the ſeveral kinds of 
ores, pyrites, blends, guhrs, vitriols; the 
ſeveral kinds of fluors, — quartz, horn- 
diend, in which the ores are generally im- 
bedded, or inveloped, and to which there- 
fore the name, matrix of the ore, is applied ; 
ſtalactites; cryftallizations of theſe metal- 
liferous and ſubſtances encruſting the 
ſmall cavities the circumjacent rock ; 
.and laſtly, water, which flows or drops 
through crevices in that rock. 

In a vein, ores are found ſometimes at- 
tached to the rock or firatum — 
which the vein runs, but more frequently 
to a matrix which adheres to the rock; and 
ſometimes both theſe kinds of adheſion occur 
in the ſame vein at different places. Fre- 
_ quently betwixt the matrix and the rock is 
interpoſed a thin cruſt of ſtone or of earth, 
called by authors the a of the ore. 

The matrix or the ſtone in which the ore 
lies inveloped is of various kinds in different 
veins. And ſome kinds of ftone ſeem better 
adapted than others to give reception to 
any ore, or co the ores of particular metals. 
Thus. quartz, ſpar, fluors, and hornblend 

ive reception to all ores and metals; but 
Dates, chiefly to copper and filver, and never 
to tin; calcareous and ſparry matrixes, to 
lead, filver, and tin; and mica to iron. 


Vins lie in ſtrata of different kinds of 


ſtone ; but more frequently in ſome kinds of 
; ſhone than in others. Thus of the ſimple 
r uncompounded ſtones which compoſe 
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ſtrata, the following are metalliferous : cal- 
careaus ſlones; ſlaty Pad-foie (cos fiſſilis are- 
noſus Wallerii); er (ſpatum pytima- 
chum five ſcintillans) ; quartz ; ſometimes 
Jaſper ; frequently fates ; and chiefly' mica- 
ceous or taliy ſtones ; and horiiblend' (lapis 
corneus Wallerii; bolus indurata particulls 
ſquamoſis Cronſtedt), No veins Wave heen 
found in gypſeous or in ſiliceous ſtrata, altho' 
chertz and flints frequently contain metallic 
particles, and ſome inſtances have been ob- 
ſerved of ores of ſil ver and of tin in alabaſter. 
Of compound ſtones, thoſe are ſaid to be 
chiefly metalliferous which conſiſt of pat- 
ticles of hornblend, Veins have alſo been 
found in the red granite; but ſeldom, if 
ever, in any other granite, or in porphyry. 
In general, veins are more frequently found 
in ſoft, fiſſile, and friable ſtrata, than in thol, 
which are compact and hard. | 
A vein ſometimes paſſes from one ſtratum 
into the inferior contiguous ſtratum. Some- 
times even the veins of one ſtratum do ſo 
correſpond with thoſe of an inferior ſtratum, 


the contiguity of which with the former is 


interrupted by a maſs of different matter 
wough which the veins do not paſs, that 
they ſeem originally to have been continued 


from one ſtratum to the other. Thus in the 
mines of Derbyſhire, where the veins lie in 
ſtrata of limeſtone, the contiguity of which 
ſtrata with each other is interrupted in ſome 
places by a blue marle or clay, and in other 
places by a compound ſtone called t2ad/?one; the 
veins of one ſtratum frequently correſpond 
with the veins of the inferior ſtratum of lime- 
ſtone, but are never continued through the 
interpoſed clay or toadſtone. But we muſt 
obſerve, that theſe interpoſed maſſes, the 
blue marle, clay, and toadſtone, thave not 
the uniform thickneſs obſervable in - regular 
ſtrata, but are (eſpecially the toadſtone) 
in ſome places à few feet in depth, and in 
others ſome hundreds of yards. The above 
diſpoſition ſeems to indicate, that theſe ſe- 
veral ſtrata of limeſtone have been'originally 
contiguous ; that the veins now disjoined 
have been once continued ; that theſe ftrata 
of limeſtone have been afterwards ſeparated 
by ſome violent cauſe, probably by the ſame 


earthquakes which have in a ſingular nun- 
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indirectly by the union it contracts with other metals naturally combined with 


ſulphur and arſenic; ſo ſmall a quantity of it only 


is found in theſe ores, that 


they ſcarcely even deſerve the name of improper ores of gold. . 


ner ſhattered the ſtrata of this mountainous 
country ; that the interſtices thus formed 
between the ſeparated ſtrata have been filled 
up with ſuch matters as the waters could 
infinuate, probably with the mixed commi- 
nuted ruins of ſhattered ſtrata-; and, laſtly, 
that theſe ſhattered ſtrata have conſiſted of 
argillacevus and of calcareous earths, as 
appears from the clay; from the marle, 
Which is a mixture of clay and calcareous 
earth; and from the toadſtone, which con- 
ſiſts of particles of hornblend (which Mr. 
Cronſtedt juſtly conſiders as an indurated 
bole or clay) mixed with particles of calca- 
reous earth. 

To the above hiſtorical ſketch of mines 
we ſhall add ſome conjectural remarks con- 
cerning their formation. 

Thoſe ores which are found under water 
(I.); upon the ſurface of the earth (III.); in 
tiflures of mountain: and ſubterranean cavi- 
ties, accumulated, but not accreted to the 

- contiguous rocks, (IV. 4.) ſeem from their 
looſe, unconnected, broken appearance, to 
have been conveyed by alluvion. 

All martial ochres have probably been ſe- 
parated from vitriolic ferruginous waters 
(II.) either ſpontaneouſly. or by calcareous 

earth; and theſe waters ſeem to have ac- 
quired their metallic contents by diſſolving 
the vitriol which is produced by the ſponta- 
neous decompoſition of martial pyrites. The 
ochres of copper, zinc, and perhaps of 
ſeveral other metals, have probably been' pre- 
cipitated from vitriolic waters by ſome ſub- 
lance, as calcareous earth, more diſpoſed to 
combine with acids; and theſe vitriolic 
waters have probably been rendered metalli- 
| ferous, by diſſolving the vitriols produced 
| by a combuſtion of cupreous pyrites, and of 
blend ; for theſe minerals are not, as mar - 
tial pyrites is, fuſceptible of decompoſition, 
3 * by air and moiſture. 
The metal n 
ſrem to have been infixed' in ſtones. while 
theſe were Jet ſoft. Perhaps the metalli- 
ſerous and lapideous particles were at once 


Aiſſolved und ſuſpended in the ſame aqueous 
anen{iruum, and. during their concretion,, the 


ctyſtallized diſtinctiy, as different ſalts do, 
when. diſſolved in the ſame fluid, 


the entirely metalliferous mountains ( 


The earths and ſtones uniformly colored 
by metals (IV. 2.) were alſo probably in a 
ſoft ſtate while they received theſe tinges, 
The opake-colored ſtones ſeem to have re- 
ceived their color from metallic calxes mixed 
and diffuſed through the ſoft lapideous ſub- 
ſtance; and the tranſparent-colored ſtones 
have probably received their colors from vi- 
triolic ſalts, or from metallic particles diſ- 
ſolved in the ſame water which ſoftened o. 
liquefied the ſtony ſubſtance ; which metallic 
ſalts and particles were ſo much diffuſed, 
that they could not be diſtinctly cryſtallized, 
That all ſtones have been once liquid and 
diſſolved in water, appears probable not only 
from their regular cryſtallized forms, but 
alſo from the ſolubility of ſome ſtones, as of 
gypſeous and calcareous earths, in water; 
and from the water which we know is con- 
tained in the hardeſt marbles, as well as in 
alabaſters; to which water theſe ſtones owe 


the cryſtallization of their particles. 


The veins called cumwlated, (IV. rn 

V. 6. 
ate believed by Wallerius to be —— 
to the nodules (IV. 1. ). Theſe metalliferoas 
ſubſtances ſeem to have been originally 


. formed or concreted in the places where 
they are found. 


he metalliferous ſtrata ( IV. 3.) 


bably been inſinuated between the lapideous 


ſtrata, after the ſeparation of theſe from each 
other by ſome violeat cauſe ; in the fame 
manner in which we ſuppoſed that the clay 


and toadſtone have been inſinuated betwixt 


the ſeveral ſtrata of limeſtone in Derbyſhire, 
The matters thus inſinuated may have been. 
either fluid, which would afterwards cryſ-. 
tallize, and form entire regular maſſes; or 
they may have been the ruins of ſhattered: 
ſtrata and veins brought by waters, and there- 
depoſited ; in which caſe they will appear 
broken and irtegular. Theſe meralliferons. 
ſtrata, 50am frequently confounded with 
the horizontal or dilated veins, may be dil- 
tinguiſhed, according to Wallerius, from 
theſe by the following; properties: 1. Fhey 
are generally thinarr and much. broader than 
veins called dilated.. 2. They are ſeldom 
found at a greater depth than a hundred 
perches, and generally in the neighbourhood: 

| os 
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Hence gold is found either in its natural ſtate, of a certain degree of purity» 
poſſeſſed of all its properties, or engaged with ſome other metals in certain 


minerals. 


of veins, from which they probably have 
received their contents. 3. From their want 
of the thin encruſtations called fimbrie, 
which, we obſerved, are frequently inter- 
poſed betwixt the rock and the ore or its 
matrix; and from their want of the other 
properties of veins, | 
ut in veins, properly ſo called, the 
ſtrongeſt marks exiſt of ores having been 
there concreted, and not depoſited in their 
preſent ſtate. Their regular, unbroken ap- 
| pearance, their accretion to the contiguous 
rock, either immediately or by intervention 
of a matrix, the regular appearance of this 
matrix inveloping the ore, the frequent 
cryſtallization of the ore and of the other 
contents of the vein, indicate, that ores, as 
well as the other ſolid contents, have been 
there concreted from a fluid to à ſolid fate. 
Moſt authors believe, that veins, and the 
perpendicular clefts in the ſtony ftrata of 
mountains, called Fires, have been pro- 
duced by the ſame cauſe; or rather, th 
conſider veins only as fiſſures filled wi 
metalliferous matters, They further believe, 
that fiſſures have been occaſioned by the ex- 
ſiccation of ſtrata, while theſe were paſſing 
from a fluid to a ſolid ſtate. Wallerius 
thinks, that fiſſures have been formed from 
exſiccation, but that veins were channels 
made through the ſtrata, while yet foft and 
fluid, Aare. or by the more fluid parts 
of the ſtrata penetrating and forcing a paſſage 
throuzh the more folk thinks, 
that theſe fluid parts conveyed thither their 
metalliferous and ſtony contents, which. 
were there coagulated or ' concreted. He 
ſupports his opinion „1 that all 
the ve ins of the ſame ſli tum gencrally run 
le] to each other; that they frequently 
nd in their courſe ; that the ſame vein is 
ſometimes contracted and ſometimes dilated ; 
that veins are frequently terminated by being 
fplit or divided into inferior veins; that veins 
are frequently wider: at bottom than at top, 
whereas fiſfereb are always wideſt at top and 
beg! ror below: all which appear-- 
ow | 22 | — have been pro- 
uced by. exſiccation. From, theſe reaſons, 
'Afures appear to have had a different, and 


from" the uiaſunction ànd rupture of veins. 


croſſed by fiſſures, they ſeem to have had a 
later origin than veins. Whether fiſſures 
could have been produced by che very gradual 
exſiccation of theſe large maſſes of Kongiy 
coherent matter; or whether they have deen 
produced by the ſame violent cauſes, namely, 
earthquakes, by which the ſtrata in which. 
fiſſures are generally found have been broken 
and deranged, and by which metalliferous- 
mountains themſelyes have been formed, or 
their ſtrata raiſed above their original level; 
as ſome authors have, with great probability. 
conjectured ; I do not pretend to determine. 

Veins are ſeldom, if ever, found but in 
mountains. The reaſon of which -may-not 
improbably be, that in metalliferous moun- 
tains we have acceſs to the more ancient 
ſtrata of the earth, which in plains are co- 
vered with ſo many depoſited, alluvial, and 
other later ftrata, that we can ſeldom, it 
ever, reach the former. That theſe moun- 
tains conſiſt of ſtrata which have been ori- 
ginally lower than the upper ſtrata of adja- 
cent plains, appears from an obſervation- 
which has been made, that the ſtrata of 
mountainous. countries dip with -more or 
leſs declivity as they approach the plains, 
till they gradually fink under the ſeveral 
ſtrata of thoſe plains, and are at laſt im- 
merſed beyond the reach of miners. This 
leading fact in the natural hiſtory of the 
earth has been. obſerved by. a ſagacious phi- 
loſopher, Mr. Mitchell, in his Conjectures 
concerning Earthquakes, &c. Phileſ. Tran. 

1700. 

— the inferior ſtrata of the earth con 
tain large quantities of pyritous, ſulphu- 
reous, and metalliferous matters,. appears,, 
1. From the ſubterranean fires in thoſe in- 


ferior ſtrata, which produce volcanos, and 


probably earthquakes (as Mr. Mitchell in- 
geniouſly conjectures). 2. From the obſer- 


vation, that all kinds of mountains are not 


equally metallife ous; but that veins, eſpe- 
cially, are only found in thoſe mountains, 
which, being compoſed of very ancient: 
ſtrata, are called primeval,. which form the 
chains and extenſive ridges on the ſurface of. 
the earth, which: direct the courſe of the 
waters, aud , which conſiſt of certain ſtrata, 
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the thickneſs of each of which, its generic 
qualities, and its poſition relatively to the 
other ſtrata, are, in different parts of the 
chain of mountains where that ſtratum is 
found, nearly uniform and alike, notwith - 
ſtanding that the numbers, and the inclina- 
tions of the ſtrata compoſing contiguous 
mountains, or even different parts of the 
ſame mountain, are often very various ; and 
therefore that veins are ſeldom, if ever, 
found in ye mountains called by authors 
diluvial and temporary, which are ſingle, or 
detached, awbich conſiſt not of ſtrata uni- 
forinly diſpoſed, but af alluvial maſſes, in 
which fragments of. ores may be ſometimes, 
but veins never, found. Nevertheleſs, ſingle 
and ſeemingly detached, mountains in ſmal, 
iſlands have ſometimes been found to be 
metalliferous. But we muſt obſerve, that 
theſe mountains conſiſt of uniform ſtrata ; 
that iſlands themſelves, eſpecially ſmal] 
iſlands, may te conſidered as eminent parts 
of ſubmarine ranges of mountains ; and that 
the mountains of ſuch iſlands may be con- 
ſidered as apices. or tops only of inferior 
mountains. 4, 

\ Thoſe mountains are faid to be moſt 
metalliferous which have a gentle aſcent, a 
moderate height, and a broad baſis, the 
ſtrata of which re nearly horizontal, and 
not much broken and disjoined. In theſe 
mountains, at leaſt, the veins are leſs inter- 
rupted, more extended, and conſequently 
more valuble to miners than the veins in 
lotty, craggy, irregular, and ſhattered moun- 
tains. 5 ; 

Authors diſpute concerning the time in 
which, ores have been formed, ſome referring 
it to the creation of the world, or to the 
firſt ſubſequent ages; and others believing, 


'that they have been gradu ly from all times, 


and are now daily, formed. From the ac- 
cretion of ores and of their matrices to their 
proper rocks, and from the inſertion of me- 
talliferous nodules and ſtriæ in the hardeſt 
ſtones, we are inclined to believe, that the 
matter of theſe veins and nodules are coeval 
with the rocks and ſtones in which they are 


-inveloped.. 1 Nevertheleſs, we cannot doubt 


that ſmall, quantities, at leaſt, of ores are 


ſtill daily formed in veins, fiſſures, and other 


ſubterranean cavities. Several well atteſted 
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The gold which is, found alone is called native ar virgin gold. This is 
5 generally incruſted, and fixed in different kinds of ſtones, principally in flints 


07-6 0+; 
inſtances —— this opinion are adduced 
by authors; Cronſteds Meptigns an incruſ- 
tation pf ſilyer- pre that was found adhering 
to a thin coat of lamp- black, or of ſoot, 
with ; which the {moke of a torch had ſoiled 
arock in a mine at Koningſherg in Norway; 
and that this incruſtation of ſilver-ore had 
been formed by a metalliferous water paſſin 
over the, rock, Lehman aſfirms, that he 
polleſſes ſome ſilver· ꝙte attached to the te 
of a ladder, found in a mige'in Hartz, whic 
had been abandoned twa Fo dred YEALS ago; 
and that ſeveral ſteps of ladders ſimilarly en- 
cruſted had been ſound. Many other in- 
ſtances are mentioned, by authors, of galena, 
pyrites, filyer-ores, and other metalliterous 
ſubſtances, having been found adhering to 
wood, to foſſil-cOal FLY ſtalactitical encruſ- 
tations, to o ſter-ſheuls, and other recent 
ſubſtances. From theſe, and from ſimilar 
inſtances whih T have ſean, I am induced 
to believe, that not only ochres and frag- 
ments of-ores may, with other alluvial mat- 
ters, be ngw daily depoſited, but alſo that 
ſmall quantities of mineraliſed ores are re- 
cently, formed ; although many hiſtories 
mentioned by Becher, 'Barba, Henckel, and 
other authors, of the entire renovation of 
exhauſted veins, ang eſpecially thoſe of the 

rowth and vegetation of metals and of ores, 


al to be at leaſt — | 
arious opinions have, publiſhed con- 
cernigg che N of migeraliſed ores, 
Accor ing to ſome, theſe otos were formey 
by congelation of the fluid maſſes found iu 
mines, called Gbr, See Gun. Other 
authors believe, that ares have been formed 
by the condenſation of certain mineral, me- 
tallic, , ſulphuregus, and arſenical vapors, 
with which ee that mines abound, 
Some have even affirme 1 id they have ſeen 
this vapor condenſe, and become, in a few 
days changed into gold, ſilver, and othe, 
metallic matters: but the exiſtence of fuch 
vapors js not aſcertained.; for the noxious 
vapors commonly ſuppoſed to be ſulphu- 
reous, arſenical, and metalline,- are.nothing 
bur the e att xapor culled ja 
fammabh and uninfonnate fall ar, Se 
LAMPS. | ied 1224. 210 

Whether the component 
have been once reduced to. a 
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parts of, ores 
Kite of, vapor, 
and 
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and quartz. Mr. Cramer ſays, that the yellow brilliant ſpots of the blue fone, 
called lapis lazuli, are native gold; but are very ſmall. (c) 1 
Gold is alſo found in fat and muddy earths; and Mr. Cramer affirms, that 
ſcarcely any ſand can be found which does not contain gold; but he acknow- 
ledges, at the ſame time, that the quantity is too ſmall to compenſate for the 
experice of obtaining it. a | 
TLaſtly, the largeſt quantity of native gold is to be. found in the ſands of ſome 
rivers. It is chiefly collected in hollows at the bottom of theſe rivers, and at 
their ſeveral bendings. The gold is collected in theſe places by a natural 
efation, ſimilar to that of waſhing of ores. ens) 
A conſicerable quantity, of gold 15 in the ſand of ſeveral rivers in France; ſo 
that perſons who, collect it 'fAind' though to. compenſate their trouble. Mr. 
Reaumur, in a. Memoir thät he gave in the year 1718 concerning the Rivers 
of France which contain gold, enumerates ten of them, namely, the Rhine, 
the Rhone, the Dou, the Ceze, and the Gardon, the Arriege, the Garonne, 
two ftreams which flow into the Arriege, called Ferriet and Benagues; laſtly, 


the Salat, the ſouree of Which is in the Pyrenean mountains; | 
The Ceze is the river which furniſhes the largeſt quantity of gold at certain 


times.. Mr. Reaumur obſerves, that its particles art la 
- = Rhone, and ſays, chat in ſome days ele will find 
to the value of a piſtole, and. in others will ſcarcely find any. 


Rhine and of 


and in that ſtate have been united; or whe- 
ther theſe parts were conveyed to veins al- 
ready combined, but in a fluid ſtate;; or by 
what natural proceſs they have been brought 
together and united, we have not ſufficient 
data to inveſtigate and determine. 

We can indeed by analyſis diſcover what 
theſe component parts of ores are; and we 
caneven imitate many ores by fuſing together 
thoſe parts: but, from the regularity of the 
forms and ſtructures of ores, the union of 
their component parts muſt have been ac- 
compliſhed by a more gradual proceſs ; and, 
although it be difficult to explain how ores 
could be diſſolved in a watery menſtruum, 
and afterwards cryſtallized, fo as to form 
the regular maſſes which they now conſti- 
tute ; yet when we conſider how many ſolu- 
tions and decompoſitions are effected by the 
very flow and gradual operations of nature, 
which cannot be effected by thoſe of art, the 
conjecture (if, in a ſubject ſo obſcure, and 
concerning which neither 'ſufficient facts 
have been diſcovered, nor is the life of man 
- ſufficiently long to mike obſervations and 
experiments, comjectures may be admitted) 
ſeems not improbable that ores, and perhaps 


all other mineral. cryſtallized matters, as 


ſpars, cryſtals, fluors, &c, have been once 


than thoſe of the 
gold 


diſſolved in an aqueous menſtruum, by eva- 
poration of. which they have been afterwards 
concreted and cryſtallized. An inſtadce of 


the formation. of. filver-ore from a metalli- 


ted from a 
r. Cronſtedt. 


ferous water has already been 
Memoir in the Swed. Act. T7 


The liguors called guhrs, found in mines, 
are known to contain frequently, beſides 
metallic matters, alſd calcareous and gyp- 
ſeous particles. By intervention of theſe 
earthy matters, may not alſo ſulphur be 


diſſolved in water, and thus a hepar, the 


moſt powerful ſolvent of metallic ſubſtances, 


be formed ? If we ſuppoſe-ſuch a hepar 
impregnated with metallic particles to be 
collected in a ſubterranean cavity,. where 
the water might be exceedingly. flowly exa- 
porated, till no more remained than Was 
ſufficient for the cryſtallization. of the ſolid 
matters, might not theſe matters then {cpa- 
rate and ole diſtinctly; the earthy ſub- 
ſtances firſt concreting, and forming ſpars, 
fluors, and other matrixes, which would 
adhere to the ſolid rock, while the ſulphu- 
reous, arſenical, and metallic ſubſtances 
ſhould afterwards conctete together, and 
compoſe ores which would adh. re to the 
matrixes previouſly formed) 

(e) Concerning theſe, ſce.LArIs Lazuu. 


tte 
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of twenty-four Karats. m—_—_ 
fitver. The 
— 4 to be from: 45 
the loweſt, und that of dhe 
DXI. 
boar lately diſcovered. 


arſenic, probably no ore 


Ons of Gorp. 

PC be directly diffolyed : Fa — 
it probably may bh mWineraliſed by he inter 
vention of other metallic 2 us, 
although no proper ore of gold exiſts, yet it 
is found in ſeveral mineral ſubſtances, in 
which it is always accompanied, as Cramer 
effirms, with a much larger quantity of 
ſilver; to which latter metal that author 
attributes its mineraliſed ſtate, The minerals 
containing. gold are blend, cupreous and 
arſenical-pyrites, ore of antimony, einnabar, 
White ore of arſenic, vitreous and other 
ſilyer ores, and the Jead-ore called galena. 
| Gold is more frequently imbedded in 
quartz than in any other matrix, but it is 
alſo found in limeſtone and in hornblend. 
— mines are in general very precarious, 

they do not form regular veins, nor is 
rb "xvid uniformly diftributed through a 


Matrix. 
Becher and Cramer think, that no ſand 
is entirely 'free from gold. The yellow, - 
-xed, black, and violet-colored ferruginous, 
Are ſaid to contain moſt gold. Mr. Hellot 
relates, that in eleven of one kind 
of fand, from a quin or 921600 


| were obtained each time from 848 
gde of noble metal, excluſive of 
the gold which remained in the ſcoria; and 
that of che metal thus obtained two thirds 
were gold, and the remaining third was 
filver, He ſays, that parcels of ſand taken 
up at very ſmall diſtances from each other 
contained unequal proportions of gold. 

The gold found in ſands is y leis 
pure than that which is imbedded in a ſolid 
matrix. Reaumur ſays, that a piece of gold, 
+ weighing 448 ounces, was 
Royal Academy at Paris, which was found 
upon eſſay to have different kneneſs in dif- 
ferent parts of the maſs. 


Ores and earths containing gold may be 
by the methods directed for the extraction 


four times its quantity 
quantity of nitre, and four times its quantity 
of litharge. This mixture is to be 


Kr. 


to the hearth 


an 8B 
The native gold fbuad in rivtzs or cHewhore is never perſectly pure, or 


contains à certain quantity of allay, which is 
2 —— according to Mr. Reautnur's trials, 
te twenty tuo karats, that of che Ceze being 

Aavege being che pureſt, (d). 
OR ES of PAT TNA. Platina is rare, ind bus been 
ee it cannot be allayed with ah Galphur or with 
o called exiſts of this metal, Accordingly, 


of gold from large tities of theſe auxi · 
or they may in ayed by bei 
fuled in Lege fe placed 12 1 1 
e or in a —_— 
placed in an air- 
times their it they be 
arger of lead, 
if they | be! difnaultly fuſible; and 
fying the earthy matters, while the 
ated with the nable metals. 
[Theſe operations are entirely ſimilar to thoſe 
its ores by precipitation with lead; a. detail 

which 2 12 — the article OR us * 
VII. Theſe metals ate aſterwards to be ſe- 
parated from the lead by. cupellation, in the 
the VALUE of SILVER, and of GoLp. The 

Id is then to be ſeparated from the ſilver 

ARTING. 

The quantity of lead to be added to the 
ſcoria very thin, that the whole gold may be 
imbibed by the lead. Some iron-ores con- 
ſufficiently thin with ſixteen times their 

9 of lead, unleſs the heat be, at the 


ferous matters. {ſee 122 Ons): 
muffle of an 
or ten 
idy of lead, 
fufible ; and with a 
To 
comes. impr 
employed for the ſeparation of ſilver from 
ILVER, in @ Note [Proceſſes I. III. IV. 
manner directed in the articles, Ys of 
the - proceſſes deſcribed in the article 
ore in this eflay muſt be ſuch as renders the 
taining, gold cannot be reduced into a ſcoria 
22 time, conſiderably encreaſed. When 


the ore is exceedingly refractory, the ſcorifi- 


cation ought to be promoted by adding to it 
of tartar, twice. its 


put in, a 
eflay-crucible, and covered with ſea- 
The crucible is to be ſet in a forge- 
hearth, and expoſed gradually to heat, till 
the ſcoria has — ſufficient 14 and 
the lead has imhibed the noble metal 
- bee: the methods uubich — been 2 il for 
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” * 18 
* 
* 
, in 
* 
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in the only mines of platina which we know, namely, the gold mines of San- 
a 


-tafe near 


tullic ſtate. 


rthagena, the platina is found native like the gold, and in its me- 


DXII. ORES SF SILVER. Next to gold, ſilver is the metal moſt 


frequently found in its metallic ſtate, that is, not mineraliſed by ſulphur or by 
arſenic. This ſilver, called alſo native or virgin, generally affects ſome 
tations of various 
gold, is incruſted, or adherent to ſeveral kinds of ſtones. Ir is generally 


form, and conſiſts of filaments or 
like 


lar 


res. Native ſilver, 


allayed with ſome gold: but filyer, like all the other metals, is much more 
frequently found mineraliſed by ſulphur and by arſenic. (e) 
hree principal proper ores of flver are known, which are very rich, but 


yere rare. Theſe are; 
1. The vitreous ſilver ore. 


This ore has no determinate figure, and has 


nearly the color, ſoftneſs, and fuſibility of lead. It is very heavy, and con- 
tains three quarters of its weight of pure ſilver. In this cre the ſilver is mine- 
raliſed by tulphur alone. Some expert artiſts imitate it very well by com- 
bining ſulphur with ſilver by fuſion in a crucible. 


2. The horny or corneous filver orc. 


ſemitranſparency, by whi 


This ore is ſo called from its color and 
it reſembles horn or colophony. This ore, being 


ſuddenly heated, crackles, as almoſt all ores do, and melts with a gentle hear. 
Two-thirds of it are ſilver, which is mineraliſed by ſulphur and arſenic. This 


ore is very rare. Wallerius ſays, after Woodw 


Georgen-Stadt in Saxony. 


that it is found at Jobaun- 


(2) N 
3. Red ſilver ore, called alſo Ræficlare. Its color is more or leſs red; it is 
ſometimes cryſtallized, very heavy, and is fuſible like the above · mentioned 
ores. In this ore the ſilver is mineraliſed by arſenic and by ſulphur, but 
chiefly by the former. It alſo contains a little iron, and furniſhes two-thirds 


of its _ of ſilver. 
tains, or 


m the mixture of arſenic and 


Its red color may . either from the iron it con- 
if 


phur, or, laſtly, from the particular 


manner in which the arſenic is united with the filver, an example of which we 


) Ones of SiLvER. Native filver is 
in dan of plates, of fibres, or of 
grains, or cryſtallized. It lies generally in 

uartz, flint, ſpar, late, t, and in 
ilver-ores. It is ſometimes enveloped in a 
thin ſtony cruſt. 

90 The vitreous ore, according to Cron- 

t, is cither in form of plates or of fibres, 
or is allized, or has no determinate 
figure. It be imitated by adding about 
hve parts of ſulphur to one part of melted 
&lver ; in which operation moſt of the ſul- 
phur is conſumed : or it may be imitated by 
expoſing a plate of ſilver red-hot to the 
fumes of burning ſulphur, 

(g) Cormeous exe has various colors; white, 
pours brown, yellow, greeniſh, or reddiſh. 
t is foliated and ſemi t. It is ſome- 
what ductile, and fuſible with the flame of a 
candle, When. heated, it emits, as Wallerius 


Q q.4q 


ſays, a ſulphureous and blue flame, and, ac- 
cording to Cramer, alſo a very ſmall quantity 
of an arſenical fume. Wallerius ſays, that 


it contains two-thirds of ſilver, with a con- 


ſiderable ure of ſulphur and a ſmall 
—— arſenic. Lehman thinks, that it is 
Iver united with a little arſenic. But Mr. 
Cronſtedt ſays, that it is a luna cornea, or 
ſilver — = marine acid 10 and that 

it is ine e of being decom but d 
Ade ut — wich that acid. 
This latter opinion ſeems to be the moſt 
probable, as the ore, according to its deſ- 
cription, is ſimilar to luna cornea, and as it 
cannot be imitated by any mixture of ſulphur 
and of arſenic with Gives The blue flame, 
and the ſmell lightly arſenical, which are 
emitted from heated corneous ore, are alſo 
obſervable from every combination of marine 
acid with a ſubſtance containing phlogiſton. 
; have 
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have in the red — — of filver made by the neutral arſenical ſalt. See 


Axs ENT and SALT ( 


EUTRAL ARSENTCAL).' ()) 


Beſides theſe, many other minerals are called ſilver ores, but which are only 
improper ores of filver as they contain a larger quantity of ſome other metal (i). 


(h) Red filver ore is either plated or ſolid, 
or cryſtallized, and frequently ſemitranſpa- 
rent. Its color is various, from a dark 
grey to a deep red, according to the pro- 
—_ of the two mineraliſing ſubſtances. 

t crackles and breaks in the fire, exhales an 
arſenical fume, and is readily fuſed, It is 
found generally in quartz, ſpar, cryſtal, 
hornblend. 


(i) Beſides the three filver-ores above 
deſcribed, the following ores contain ſilver 


mixed with other metals. 

1. Grey ſilver ore. This contains copper 
and ſilver mineraliſed by arſenic and ſul- 
22 and generally more of the former than 

f the latter metal; but as it is valued chiefly 
for the ſilver, it has been generally enume- 
rated amongſt ſilver ores. . 
2. Hhite 
containing ſilver. 

3. Black ſuver ore contains ſulphur, 
.arſenic, copper, iron, ſometimes lead, and 
'about a fourth part of filver, according to 
Wallerius. Nn | 

4. Plumoſe filver ore is white or black, 
ſtriated like plume-alum, or like ore of an- 
timony, It is filyer mineraliſed by ſulphur, 
arſenic, and antimony. | 

5. Pech blend. In this blend filver, gold, 
and zinc, are mineraliſed by ſulphur, pro- 
bably by intervention of iron, by which the 
£210 and zinc are rendered capable of uniting 
with the. ſulphur, | | 
6. Silver is frequently found in galena ; 
and ſometimes in martial: pyrites ; in the red 
ore of arſenic ; in various ores of copper, lead, 
tin, iron, and eſpecially cobalt ; in blends ; in 
"yellow or red earths; in black and blue baſaltes ; 
and alſo in rata of flones, which do not 
appear externally to contain any mineral 
oor On 4 fil ; 0 . L | | ; 
7. Liu er ore, or gu filver, is a 
er bir | liquid mal wht contains, 
as Wallerius ſays, either native ſilver, or 


er ore is an arſenical pyrites 


found ſilver mineraliſed by an altaline ſub- | 


flance ; but he has not ſpoken ſufficiently diſ- 


tinctly concerning it, to know whether he 
means, a ſaline. or earthy alkaline matter, 
Henkel alſo pretends, that by treating cal- 
careous earth or certain clays with pyrites, 
ſilver may be obtained. : 
Ores of ſilver may be eſſayed ¶ ſee the article 
Es8ay of OREs} by the ſame methods 
which are employed for the extraction of 


that metal from large quantities of ores; 
which methods are different, and ſuited to 


the different qualities of the ſeveral ores. 
See SMELTING of OREs. Or, in general, 
ores and earths containing filver may be 
eſſayed by the following Proceſſes, which are 
copied from Dr. Mortimer's Engliſh edition 


of Cramer's Art of Eſſaying Metals, Part II. 


Proceſs ks 


PROCESS I. 


To preciditate Silver by means of Lead from 
1 55 fufule Oren. 1 = 


.. « POUND the ore in a very clean iron- 


© mortar into fine powder: of this weigh 
« one docimaſtical centner or quintal, and 
« eight of the like centners of granulated 
6 lead. N 

« Then have at hand the docimaſtical 
« teſt (ſee PLATE I.), which muſt not as 
« yet have ſerved to any operation : pour 
« into it about half of the granulated lead, 
« and ſpread it with your finger through 
« the cavity of it. TY BIN 

„ Put upon this lead the pounded ore; 
ce and then cover it quite with the re- 
« mainder of the granulated lead. 

„Put the teſt thus loaded under the 
© muMle of an eſſay- furnace, and in the 
& hinder part of it: then make your fire, and 
s encreaſe it gradually. If you look thro” 
<« the holes of either of the ſliders, you will 
„ ſoon ſee that the pounded ore will be 


ce raiſed out of the melted lead; and ſwim 
ce upon it. A little after, it will grow 
„ clammy, melt, and be thrown towards 
<« the border of the teſt: then the ſurface of 
the lead will appear in the middle of the 
«« teſt like a bright diſe, and you will ſee it 
« ſmoak and boil; ſo ſoon as you ſee this, 

« jt 


ſome fluid ſubſtance capable of producing it. 

Mr. Cronſtedt mentions, in the Swediſh 

| Memoirs, a water flowing through a mine 

a in Norway containing filver. Another in- 

| "Mance is alſo mentioned of a ſilver guhr, in 
the Act. Etud. Upſal. 1720, -* ꝛ 

| 3. Mr, Von Juſti pretends, that he has 


= 
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Such are the blue filver-ore, which: is only a. lead-ore containing much ſilver, 
and the grey filver-ore, which is a copper-ore containing ſilver. 


ce it will be proper to diminiſh the fire a 
4 ſmall matter for a quarter of an hour; ſo 
& as that the boiling of the lead may almoſt 
t ceaſe., Then again, encreaſe the fire to 
« ſuch a degree that all m:y turn into a 
thin fluid, and the lead may be ſeen, as 
«© before, ſmoaking and, boiling with great 
violence. The ſurface of it will then 
„ diminiſh by degrees, and be covered over 
„with a mals of ſcorias. Finally, have at 
„ hand an iron hook ready heated, where- 
<< with the whole maſs muſt be ſtirred, eſpe- 
« cially towards the border; that in caſe 
« any img ,parcels of the ore not yet diſ- 
« ſolved ſhau}d be adberent there, they may 
ebe brought down, taking great care not 
„to ſtir any the leaſt thing out of the teſt. 

«© Naw, if what is adherent to the hook 
« during the ſtirring, when you raiſe it 
above the teſt, melts quickly again, and 
« the extremity of the hook grown cold is 
covered with a thin, ſmooth, ſhining cruſt ; 
& it is a ſign that the ſcorification is perfect; 
&© and it will be the more ſo as the ſaid cruſt 
cc adherent to the hook ſhall be colored 
© equally on every fide : but in caſe, while 
the ſcorias are ſtirred, you perceive any 
£ conſiderable clammineſs in them, and 
© when they adhere in good quantity to the 
& hook, though red-hot, and are inequally 
« tinged, nnd ſeem duſty or rough with 
& grains interſperſed here and there; it is 
« a ſign that the ore is not entirely turned 
© into ſcorias. In this caſe, you muſt with 
& hammer ſtrike off what is adherent to 
© the hook, pulverize it, and with a ladle 
« put it again into the teſt, without any loſs 
or mixture of any foreign body, and con- 
te tinye the fire in the ſame degree till the 
1 ſcoria. has acquired its 1 and the 
*t above-mentioned. qualities. This once 
© obtained, take the teſt with a pair of 
„ tongs gut of the fire, and pour the lead, 
«6 together with the ſcoria ſwimming upon 
tc it, into a cone made hot and rubbed with 
„„ tallow. Thus. will the firſt operation 
« of the procels, be performed, which does 
not commonly indeed laſt above three 
« quarters of an hour. 

„ With a hammer ſtrike the ſcorias off 
from the regulus grown cold, and again 
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© examine whether they have the character- 
&« iſtics of a perfect ſcorification ; if they 
ec have, you may thence conclude, that the 
cc ſilver has been precipitated out of the ore, 
« turned to ſcorias, and received by the 
« wad... 5 x 
« When the ſcorificatipn laſts longer than 
« we mentioned, the lead at laſt turns tg, 
e ſcorias or litharge, and the ſilver remains, 
ec at the bottom of the veſle] : but the fire 
e muſt be moderately ſupplied, and the 
te veſſels be extremely good, to produce this, 
cc effect; for they ſeldom̃ reſiſt to the ſtrength. 
of the ſcorias long enough; ſo that the 
e whole ſcorification may be brought to an, 
«end; which has aſterwards this inconve- 
de niency, that the ſilver is diffipated by 
« grains in the ſmall hollows of the corroded 
* ore, and can hardly be well collected 
«© again, when the ore has but little filver in 
&© it, Nay, there is flill more time to be 
c conſumed to obtain the perfect deſtruction 
&« of the lead, by means of the combine 
te actions of the fire and air, becauſe the 
„ ſcorias ſwimming at the top retard it con- 
« ſiderably. ' 
„In this proceſs, the ſulphur and the 
c arſenic of the filver-ore, when the ore is 
« broken ſmall, and extended widely in a 
« {mall quantity, are in part eaſily diſſipated 
« by the fire, and in part abſorbed by the 
« Jead ; the lighter part of which, ſwimming 
© upon the heavier, becomes uy clunmy 
« by means of the ſulphur which is in the 
e ore; but when this is diſſipated by the 
violence of fire, it turns into glaſs or 
c ſcorias ; but when arſenic is predominant 
© in the ore, the plumbeous part turns im- 
© mediately into a very penetrating and very 
« fuſible plaſs, having a diſſolving efficacy, 
{© unleſs the arſenic lies hidden in a white 
« pyrite or cobalt. For this reaſon, the 
&« fixed part of the ore, which is no'filver, 
« is diflolved by that glaſs, melts, and aſ- 
« ſumes the form of ſcorias. © The unme- 


e tallic earths and the pure copper or lead- 


& ores thereto adherent are of this kind. The 
ce ſilver then remains immutable, and bein 
* freed of theſe heterogeneous bodies, whict 
„dare partly diſſipated and partly meted, it 
the remain- 
« ing 


« is precipitated and received" 


—— — — WP wma oy. —— 
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DxIII. ORES f COPPE R. Copper is found under ground 


0 ing regulus of lead, Therefore this pro- 


« cels is completed by three diſtinct opera- 


« tions; Viz. 1. By roaſting. 2. By ſcori- 
« fication. 3. By the melting precipitation 
* of the ſilver, which is the reſult of the two 
« former operations, 

© The ore muſt be pulveriſed very fine in 
order to encreaſe the ſurface, that the diſ- 
« ſipation of the volatiles and the diſſolution 
« by litharge may be ſooner effected. This 


% pulveriſing muſt then be done before the 


„ore is weighed, becauſe there is always 
« ſome part of the ore adherent to the mor- 
« tar or iron-plate on which it is made fine; 
« which part being loſt, the operation is not 
« exact. Erier was in the right when he 
* preſcribed eight centners of lead for the 
1 ſubduing of fuſible ores. Nevertheleſs, 
„it muſt be owned that this quantity is 
« ſuperfluous in ſome caſes, However, as 
« the fluxibility of the filver-ore depends 
« from the abſence of ſtones, pyrites, &e, it 
« is caſy to ſee, that there are an infinite 
* number of degrees of fluxibility which it 
« would be needleſs to determine exactly, 
„ and moſt commonly very difficult to de- 
« termine by the bare ſight. Beſides, a little 
« more lead does not render the proceſs im- 
« perfect; on the contrary, if you uſe too 
« ſmall a quantity of lead, the ſcorification 
« js never completely made, Nay, there 
« are a great many ores, containing ſulphur 
« and arſenic in plenty, that deſtroy a con- 
« fiderable quantity of lead: ſuch are the 
« red filver-ore, and that wherein there is a 
s preat deal of the ſteel-grained lead ore, If 
« the fire muſt be ſometimes diminiſhed in 
« the middle of the proceſs, it is in order 
46 to kinder the too much attenuated litharge, 
« which is continually generated out of the 
« lead, from penetrating the pores of the 
« teſt, and from corroding it; which is 
« eaſily done when the fire is over-ſtrong ; 
« for then the ſurface of the veſſel which is 
& contiguous to the lead contracts cavities, 
« or being totally conſumed by ſmall holes, 
« lets the regulus flow out of it. The veſ- 
« ſels that are moſt ſubject to this inconve- 
% nience are thoſe in the materials of which 


1 lime, plaſler, and chalk are mixed. Nay, 


ac theſe bodies, which are of their nature re- 
« fractory, being eroded during their ſcori- 


3 


«« ax that a thaſs, which has the Clammineſs 


« fication, at the ſame time, communicate 
« a great clammineſs to the ſcoria; fo that 
« a great quantity of the maſs remains ad- 
« herent to the teſt in the form of protube- 
e rances, When you pour it out; whereby 
«© a great many grains of the regulus are 
« detained,” 


PROCESS IL 
THE _ obtained by the proceſs I, 
a 


contains the filver of the ore, and 
the unſcorified part of the lead. The 
ſilver may be afterwards ſeparated from the 
lead, and obtained pure by cupellation; which 

roceſs is deſcribed under the article of the 
DiQionary, Es8AY of the V ALUE of SILVER, 


PROCESS III. 


TF the -ore cannot be waſhed clean, or if 
it be rendered refractory by a mixture of unme- 
tallic earths and ſtones, the ſcorification of 
theſe earthy matters frequently cannot be 
completed by the proceſs I. Cramer therefore 
directs that ſuch ores ſhall be treated in the 
following manner [ Art of Aſſaying, Part II. 
Proceſs 3 J. 

„ Bruile the ore into an impalpable 
% powder, by grinding in a mortar; to a 
« docimaſtical centner of it, add a like 
« —_ of glaſs of lead finely pulveriſed ; 
&« for the more exactly theſe two are mixed 
« together, the more eaſily the ſcorification 
« afterwards ſucceeds. Put this mixture, 
& together with twelve centners of lead, into 
« the teſt, according to proceſs I. then put 
* the teſt under the muffle, 

Make firſt under it a ſtrong fire, till the 
&< lead boils very well; when you ee it lo, 
« diminiſh the violence of the heat, as was 
« direted in the firſt proceſs ; but keep it 
t“ thus diminiſhed a little longer: then, 
6e finally, again encreaſe the fire to ſuch a 
« degree, ti u perceive the ſigns of a 
c perfect ſcorification and fuſion. Se the 
& whole Proceſs I. Now this proceſs laſts a 
“4 little longer than the foregoing, and 
16 * a greater fire towards the end. 

It ſometimes happens that a very re- 
« fradtory ore cannot be diffolved by litharge; 


« of 
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in three different forms. 1. Native or virgin copper diverſely ramified, which 


« of pitch, ſwims upon the regulus and upon 
* the ſcorias themſelves which are already 
ce ſubdued in part: when you ſee this, ſhut, 
« the vents of the ſurnace to dimigilh the 
* fire; then gent y touch this refraftory body 
« with a ſmall iron cold hook, to which it 
<« will immediately ſtick ; take it off ſoftly, 
« not to loſe any thing; pound it into a fine 
„powder, adding a little glaſs of lead ; and 
« put it again into the teſt; then con- 
% tinue the ſcorification, till it is brought 
«to its perſection. But you muſt, always 
examine the ſcoria of your refractory ore, 


| * to ſee whether there may not be ſome 


grains of regulus diſperſed in it; for ſome- 
« times the ſcorias that grow clammy retain 
«ſomething of the metal; which if you 
© ſuſpect, pound the ſcoria into a fine duſt, 
„ and thus the grains of metal will appear, 
« if there are any left; becauſe they can 
« never be pounded fine. The ſilver is ſepa- 
« rated from this regulus by coppelling, as 
«in Proceſs II. 

„ All earths and ſtones are refraftory in 
« the fire; for, although ſome of them melt 
« naturally in the fire, as thoſe that are 
«vitrihable do; nevertheleſs, all the others, 
«a very few excepted, melt much more dif- 
« ficultly than metals, and never become 
« ſo thin in the fuſivn as is required for 
« the ſufficient precipitation of a precious 
« metal. But litharge itſelf does not con- 
«*yveniently. diffolve theſe refratory matters 
« by the help of fire alone, unleſs you add 
« ſome mechanical mixture to them; for 
* the "ay moment the aid litharge pene- 
« trates thr the interſtices of the refrac- 
« tory ore, and begins to diſſolve it, a tena- 
« cious maſs is produced, which hardly 
« admi;9 any farther dilution by the litharge. 
% You may ſee it plain, if you make colored 
« plaſſes with metallic calxes; if you pour 
« careleſsly upon them a calx that gives a 
« color, you will never obtain that they may 
« be equally died on every fide, even altho” 
« you ſhould torture them for whole da 
«© together in a great fire. Nay, glaſs already 
« made can never be diluted by only pouring 
« ſalts, and litharge upon it. herefore, 
6 you muſt uſe the artifice of glaſs-makers, 
« who in the making of the moſt petſect 


0 glaſſes, take great care before they put the 
e (pecies of their ingredients into the fice, to 


„have a mechanical mixture precede, or at 
s leaſt accede during the fuſion itſelf; which 
ce is done here by A. glaſs of lead 
„ mixt with the ore: but if you think that 
& your glaſs of lead is not ſufficiently fuſible, 
«« you may add to it litharge melted firſt, and 
then pounded into a fine powder. 

„As this ſcorification requires a longer 
« and a greater fire than the foregoing, and 
% as a greater _y of litharge is more- 
© over requifite to ſubdue the refrat 

% ſcoria;z it is eaſy to ſee why a muc 
« oreater quantity of lead muſt be uſed here 
than in Proceſs I. and, although leſs lead 


is often ſufficient, it is nevertheleſs proper 


« always to uſe the greateſt quantity that 
© can be neceſſary, leſt, for inftance, it 
* ſhould be — 3 to try ſo many times 
the lead alone, to make it evident how 
much filver the lead when alone leaves in 
* the coppel. Nor need you fear left any 
„thing of the ſilver be taken away by the 
«© lead, provided the coppels be gocd, and 
the coppelling duly put in execution : for 
% you can hardly collect a ponderable quan- 
« tiry of ſilver out of the collected fume of 
{© the lead, which riſes during the coppelling, 
« as well as out of the litharge, that is wit 
« drawn into the coppel.“ 


PROGUEASS: If 


IF the ore be rendered refract ites, 

Cramer directs, that CTR 2.4 be 

recipitated by lead in the following manner. 
2 of Aying, Part II. Proc. 4. 

« Break your ore into a rough powder, 
« and put a centner of it into the teſt: put 
„upon this another teſt in the manner of a 
« ti'ez put it under the mufle hardly red- 
« hot: increaſe the fire by degrees. There 
« will always be a crackling : which being 
« ended, take away the upper teſt ; for when 
© the veſſels have been red-hot about one 
© minute, the ore ceaſes to ſplit. Leave the 
« ore under the muffle till the arſenic and 
te the ſulphur are for the moſt part eva- 
« potated ; which will know from the 
« ceſſation of the viſible ſmoak, of the ſmell 
* of garlic, or the acid; then take away the 
« teft, and leave it in 7 not too cold, 
« that it may cool of itſelf. 

« Pour out, without any diffipation, the 
| $ roaſted 


—— — . 2] —— 
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is much more rare than native filyer. 


eden view. % with 3 Knits Hake Jul 


<< tq a, moſt .ſpbile; powder, and. grind it to- 


- 


4 gerher with af VA: weight of glass of 
, 


& lead ;. and, finally, fcorify the whole col - 
elected ore in the ſame teſt wherein the 
< teſting was made, unleſs it bas contract-d 
& chinks, 28 048 deſcribed jn Proceſs lil. 
_ « Remarks, ., Yellow, pyrites-ores contain 
Y 2 very, great . quantity ,of ful hut, even 
« greater than N Ann to ſaturate the 
5 mega], that hes hidden in them. For which 
de reaſon this ſuperfluous ſulphur diſfipates in 
<« a middling fire; but if it had been mixed 
& with lead it would have rendered it teſtac: 
<< tary, nor could it afterwards be diſſipated 
« from, it without a conſiderable deſttuction 
te of the lead. The white arſenical pyrites 
<« turn. alſo a great , quatitity of lead into 
5 glaſs, on accoupt of the abundance of the 

— they contain. For which reaſon 
<< theſe ores myſt be previouſly roalted, that 
« the ſulphur and dene may be diſſipated. 
« Nor. need you fear leſt, any part of the 
& ſilver be carried away with, the, arſegic ; 
<< fox, when, arſenic, is, ſeparated, from any 
ce fixed body, by a certain degree af fire, it 
« carries nothing..of that body away with 
6 it,” 


PROCESS v. 


nga gh eto aig 3 4. 4 
NE R may be precipitated from its ore by 


«upellation , only, in the following Proceſs, 
given by Cramer. Thief Aſfeying, Part II. 
l a . 

e. Pond one centner of ore; roaſt it in 
© the manner diiected in the laſt proceſs ; 
< beat it to a moſt ſubtle powder; and if it 
„ melts wich dithgulty on the fire, gring it 
« together with one .centner of  litharge, 
„ which is not neceſlary, when the ore melts 
$ eaſily: then, divide jhe mixture or the 


„ powder of the ore alone into five or (ix 


« parts, and wrap up every, one of them 
« ſeverally in ſuch bits of paper as can con- 
< tain no more than this ſmall portion. 
Put; a very large coppel under the 
ee muffle; toaſt it well firſt, and then put 
into it ſixteen centners of lead: when the 
4 lead begins to ſmoak and boil, put upon jt 
4 one of the ſaid portions with the ſmall 
t paper it was wrapt up in, and diminiſh 


This native copper is not ſo ductile as 


&'the fre im ediately, in the ſame manner 
«2s if you would make a ſcorification in a 
<teſt;. but in a lefler time. The ſmall paper, 
&« which turns preſently to aſhes, goes off. of 
“e itſelf, and does not ſenſibly encreaſe the 
&* maſs of the ſcorias, The ore proceeding 
«therefrom is caſt cn the border, and turns 
** to ſcorias very ſoon, Increaſe the fire again 
ci immediately, and, at the ſame time, put 
&« another portjon of the ore into the coppel, 
&« as was juſt now ſaid. The ſame ect: 
te will be produced. Go on in the ſame 
c manner, till all the poiti-ns are thrown in 
and Ae ere in the lead. Finally, deſ- 
0 . e remaining lead with a ſtronger 
n re q 4 Ws 1155 5 Ye 

_ T| A filver that was in the ore and in the 
40 lead will remain in the coppel. If you de- 
te quct from it the bead proceeding from the 
&« lead, you: will have the weight of the ſilver 
& contained in the 6re. If the ore employed 
tc was eaſy to be melted, all the ſcoria vaniſhes; 
« but if it was refraftory or not fuſible, all the 
* ſcoria does not always go away, but there 
«© remains ſomething of it now aud then in 
< the form of duſt. A great many ores and 
% metals may be tried in this way, except 
& only ſuch as ſplit and corrode the coppels. 
„There are likewife ſome of them which 
% muſt be . previouſly prepared, in the ſame 
© manner as is required, to render them fit 
<« ſor going through a ſcotiſication. So the 
«* foregoing Proceſſes. throw Nn 
4. Ben rts, The ore; thrown at ſeveral 
« times upon lead boiling in a coppel may be 
« diflolved without 'the foregoing ſcorifica- 
tion: but this is very far from having ap 
equal ſucceſs with all Kinds of ores ; for 
de there are ores and metals which reſiſt very 
% much to their diſſolution By lithafge ; and 
« which being on this account thidwn on the 
* border ate not ſufficiently diflalved ; be- 
e cauſe the litharge ſteals away ſoon into the 
et coppel, Nevertheleſs, there are ſome others 
tc which vaniſh entirely by this method, ex - 
s cept the filyer and gold that was contained 
« in them. Fee 137 fi ph 
2A previous roaſting is. neceſſary, firſt, 
"« for the reaſons mentioned, at d. then be- 
« cauſe. the ere thrown upon bolling' lead 
© ſhould not crackle” and esp "out ; for, 
te having once , paſſed the fire, it bears the 
4 moͤſt Tudden hear”? © „ 
; PR O- 
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opper purified. by fuſio ore (K). 2. Copper is found in form 
A copper pore. bY th ns from the ore (t). pper i 


vendigreale,-.of . preci 


es. Such are the minerals called filky 


copper ores, and ſeveral: white and green earths. Theſe matters are only cop- 
r almoſt pure and but little mineralifed, but which has been corroded, diſ- 
Hired. precipirates,, calcined by, ſaline, matters, by the action of the air, of 


water, and 
1 1.1 


* 
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« Silver may be precipitated out of the ſame 


% bedies as were mentioued in the foregoing 
' © proceſſes by ſeorification in 4 crucible. 
[Cramer, Proc. xv 
einne d3 . a 1 e.. 
« THE body out of which you intend to 
« precipitate ſilver muſt be previouſly pre- 
« pared for a ſcorification by pounding and 
« roaſting, as mentioned in the former pro- 
« ceſſes. Then in the ſame manner, and 
„with the ſame quantity of lead, put it in- 
«to a crucible thidly examined, that it 
« be entire, ſolid, not ſpeckled with black 
„ ſpots, like the ſcoria of iron, eſpecially 
« at its inferior parts, and capable of con- 
« taining three times as much. Add beſides 
. « glaſs gall and common ſalt, both very dry, 
and enough, that when the whole is melted, 
« the ſalts may ſwim at top at the height 
of about half an incb,*' © © © 
Put the crucible thus loaded into a 
*« wind-furnace ; ſhut it cloſe with a tile; 
put coals round it, but not Higher than 
the upper border of the crucible. Then 
« light them with burning coals, and in- 
*« creaſe the fire till the whole melts very 
* thin, which will be done by a middlipg 
1 fire, maintained always equal, and neyer 
« greater: leave it thus tor about one quarter 
« of an hour, that the ſcorification may be 
{© perfectly made. Take off the tile and 
« {tir the maſs with an iron wire, and a lit- 
«tle after pour it out into the mould. When 


« the regulus is cleaned from ſcorias, try 


« it'in a teſt by coppelling it. 4 
% Remarks. - The ſcorification of any ore 
„whatever, or of _ fetched out of 
« ores, may indeed be made by this ap- 
« paratus,-as well as in à teſt under a muſfle : 


e but it ſerves chiefly to the end that a. 


greater quantity of metal may be melted 
ol — it with profit. For you may put 


many common pounds of it at one ſingle 
5 time into the crucible ; but then you need 
© not obſerve the proportion of lead pre- 


© G ſcribed in the foregoing 'proceſs ; nay, a 


„ 


earths (7). 3, Cogpet is frequently in a truly mineral ſtate, that is, 


(12:2 Joi. .3 KC QTY) $01 30 | 
© quantity of lead two or three times. leſs 


is ſufficient, according to the . 
"es qualities of the object. But the maſs will 


e certainly be ſpilt, unleſs you chuſe a very 
„good cerucible; ſor there is no veſlel 
charged . with: ditharge, that can bear ta 
ſtrong ſire having a draught of wind, wich- 
ee out giving way through it to the litharg 
* You add glaſs-gall and common fait, 
*« that they may forward the ſcorification, 
dy ſwimming at top; for the refractory 
« ſcoria rejected by the litharge, and ad- 
« hering between this and the ſalts, that 
« ſwim at top; is ſoon brought to a flux; 


*«« and the precipitation of the filver is 


« thereby accelerated. They alſo hinder 
«in a manner a ſmall burning coal fallen 
into the crucible, from ſetting the litharge 
4% boiling, which troubles the operation; 
« for the litharge or glaſs of lead, eſpecially 
„that which is made without any addition, 


„ fo ſoon as the phlogiſton gets into it, 
* raifes into a foamy maſs, conſiſting of a 
4 multitade of ſmall bubbles very difficult 


« to be confined, unleſs the phlogiſton be 
« entirely conſumed, and the litharge re- 
« duced to lead, which ſometimes riſes 
% above the border of the veſſel.” 

Matis metallic ſiuer may be ſeparated from 


the ſtones and earths with which it is inter- 


mixed, by amalgamation with mercury, which 
operation is to be performed in the ſame man- 
ner as for the ſeparation of native gold; a de- 
tail of which ſee at the article SMELTING of 
Oxxs. | 

The cernecus ere, if it really be, as Cron- 
ſtedt ſays, a luna cornea, ' ought to be treated 
in ſome of the methods directed for the re- 
duction of luna cornea. See Luna Cox N RA. 
(4) Corax Ones. Native Copper is 
ſolid; or conſiſting of friable maſſes, formed 
by p of cupreous vitriolic waters, 
called cement, or ziment copper; or forming 
cryſtallized cubes, or grains, leaves, brau- 

ches, or filaments. | | 
(/) Calciform ores are either pure calxes of 
copper, or are mixed with heterogencous. 
matters. 1. The pure are looſe friable- 
ochre, 
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combined with ſulphur, and wich arſeuic, with other metallic matters 


mixed with earths, and enveloped in different matrixes. Theſe are the true 
per ores, Thry have no regular forms except they partake of the nature 
yrites. Their colors are very different, which depend chiefy on the pro- 


portion of the mineral ſubſtances compoſing them. 


aitly, in almoſt all of 


them we may perceive green or blue colors, which always indicate an eroſion 
or calcination of the copper. Moſt copper ores contain alſo ſome iron or ferrugi- 
nous earth, to which the ochrey color is to be attributed, which might make us 
believe them to be ores of iron. Ores which contain much iron are the moſt 


| difficultly fuſible. 
C 


r- ores have almoſt all a yellow, golden, and ſhining 


color, by which 


they are eaſily diſtinguiſhed. Some of them are colored with iriſes, and fre- 


_ quently have 
other ores, (m 


echre, called cæruleum montanum, mountain 
blue, and viride montanum, mountain-green ; 
and the red indurated calx, called impraperly 
glaſs copper ore. 2. Mixed calciform ores 
are thoſe in which the calx of copper is 
mixed; with calcareous earth, forming a 
mountain blue; with tron, forming a black 
calx ; with gypſum, an indurated green ore, 
called malachites; and with quartz, a red 
ore. 
(n) Copper is mineraliſed, 1. By ſulphur, 
forming the grey copper ore, improperly called 
vitreous 1 cupri vitrca Wallerii). 
2. By ſulphurated iron, forming the hepatic 
copper ore (minera cupri hepatica Wallerii) 
of a brown yellow color. It is a kind of 
cupreous pyrites, and is called by Cronſtedt 
minera cupri pyritacea. . Sometimes it is of 
a blackiſh grey color, and is then called 
pyrites cupri griſeus (minera cupri griſea 
Waleri 4 ; — a reddiſh — — 
and tarniſhed with blue iriſes on its ſurface, 
when it is called miners cupri la=zrea.; when 
of a yellowiſh-green color, it is the pyrites 
cupri — Fa (cuprum ſulphure & 
ferro mineralifatum 2 ; and — ͤ 
a pale- yellow color, it is ites cupri pal- 
lid — Moſt of the 4 — 46M 
res contain alſo ſome arſenic, . but their 
ſulphur is predominant, 3. Copper mineraliſed 
ty ſulphur, iron, and arſenic. Il bite copper - 
ore (Minera cupri alba Wall.). This ore 


contains alſo ſome filver. 4. _ 2 
10%. 5. o/c ol 
is 


Ey witraolic acid. Native Blue ui 
united with bitumens, »coal-ore, 

is a pitcoal from the aſhes of which copper 
is obtainable. 6. Copper is alfo found in 
the mineral called 4upfer-nickel, 


22 of verdegriſe, by which alſo they are diſtinguiſhable from 


Ores copper may be 2ſayed in methode 
notes 70 thoſe — . 12 ſmelting of 
large quantities of ores (/ee SMELTINSG 
Ok Es); or they may in general be eſſayed 
by the following proceſſes. 


PROCESS 1. 


[Extrafted from Cramer's Art of Aſſaying, 
Proc. 30. | 


in] 


« To reduce and ecipitate copper from .@ pure 


and fufeble ore in acleſe veſſel.” 
« MIX one, or, if you have ſmall wei 

& two docimaſtical — of ore — — 
4 tremely fine, with ſix centners of the black 
-« flux; and having put them into a crucible 
or pot, cover them one inch high with 
” = 1 a, e preſs them down with 
your r: but let the capacity of the 
« veſſel be ach, that it may be = half 
4% full; ſhut the veſſel cloſe; put it into 
the furnace; heap coals upon it ſo that 
it may be covered over with them a few 
„inches high; govern the fire in ſuch-a 
manner, that it may firit grow ſlightly 
«* red-hot, Soon after you will hear your 
„common ſalt crackle ; and then there, will 
« be a gentle hiſſing noiſe. So long as this 
60 laſts, keep the degree of fire till it 
is quite over. Then encreaſe ſuddenly 
« the fire, either with the funnel and cover 
<« put upon the furnace, or with a pair of 
& bellows applied to the hole of the bot- 
tom part, that the veſſel may grow very 


_ * red-hot. Thus you will reduce and pre- 
_  cipitate your copper in about a _ 
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Many — — are do nich in filver. Such is that called the white cop- 
per ore, the color of which 1s rather occaſioned by arſenic than by filver, al- 


* K ; chen take out the veſſel, and 
th 3 few blows the pavement 
« upon which. v0 put its, that all the ſmall 
grains of Senger nN he; cvlleied in ne 
mais 
Break the veſſel, when grown cold, in 
te two, from top to bottom, as nearly. as 
„you can: if che whole proceſs has been 
well performed, you wil, find a —— 
44 perfectly yellow. and walleable. re 
© aghering.to the dottom oſ eee 
« ſcotias remaining at, top of a 
« calor, ſolid, bard, Ly: ſhining, from 
«*« which the regulus muſt be ſeparated. with 
10 * ſeveral gentle blos of a hammer z 
ne, weigh it, after. hqving wiped, on 
| he pr Ar 2291174 T 4 1 
A ſoft duſty and very black fcuria dd 2 
0 ſign. of ——— Small 
net grains of goppen xeduged but not pro- 
« cipitated, and — ſtill to ſcorias, 
c eſpecially- not very ſar from the bottom, 
$ and an _ and ramificated-regu}us, 
ane Ty 1 the ſame; —_ A ſolid, 
$5 hard, ſcoria, eſpo- 
« gally — regulus, or even the ro- 
10 lus itſelf When covered with a like 
V eruſt, ate figns. of an exceſs in dhe 
» 5 duration — 
hi. AE ores which. are eahly 
<« melted in — Fay — . 907 of 
6 this proceſs very 
$6 A0 Such are * — = tend 
weang, I, preſumes the — 2 
— called improperly glaſs re, 
and! not 1 mimra ci Vityea of Wal- 
lerius, which being compoſed of copper 
e ſu * could — — 
treated pro is proceſs, in whic 
no pr&vigus, pr ap The 
ſulphur gf his, ore 1 wich the alkali 
of aba black Aux form, a- hepgry (from which 
the; metal wouldþ. not -pregipi but 
« ofj y the green and azur 
— 21 caryleun & viride monta- 
6 num, Which are not very different from 
21 —— is 4 2 
* ene, * 0 Of 
. — joined, to 
the f neben you will n 
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obtain a malleable ma of pure copper, 
e tho' ores are not always rendered refractory 
6 ene preſence of theſe,” 
PROC E 88 II. 
[Cramer Pr. xxxvii.] 


„ Ta:redues and precipitate copper out of arer 


rendered refractory by earth and floves that 


„cannot be waſhed off. 
« BEAT your ore into a moſt ſubtil po- 


60 der, of which weighone ortwocentners, and 


c mix as much ſandiver to them. This 
<< done, add four times as much of the black 
« flux with teſpect to the ore; for by this 
<< means, the ſterile terreſtrial parts are better 


* diſpoſed to à ſcotification, and the re- 


« ducing and ipitating flux may act 
more . — the metallio particles 
<< freed from all their incumbrances. T 
As for the reſt, make the apparatus as 
* in laſt) proceſy ; but you muſt make the 
« fire alittle r * about half an ory 
ſ* tagether,, When the veſſel is grown cold 

50 braken,. 2 the ſcorias, w 

der ther they are as N he 


2 and duRtle as the 
cc 
41A Remarks. theſe copper · ores hardly 


& conceal j fp and. arſenic in them, 
(« the roaſting. would, be. of no. effect, and 


4 u 0 el no me: 
alle — oj by pr rind a 
4 improper ed, can be roaſted, with - 
6 2 you by part of the metal lo after 
6 


; PROCESS. ul. 


3 
e ans a roach Pros. xxxyiij.] 


« DO. all according ing to lag proceſs. Bue 
« you will find after the ve - * 2 bl 
4 rogulus n no account ſo fin t leſs 
1 be, horn ES 
) * not, per 
abb ne N 0 49 
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amongſt ſilver ores, | 


« Remarks. The fire uſed in this operation 
is not fo ſtrong that the iron ſhould turn 
to a regulus, But as copper is the men- 
<« {truum of iron, which is of itſelf very re- 
« fractory in the fire; for this reaſon, while 
te the ore and the flux are moſt intimately 
c mixt and confounded by trituration, the 


«© preateſt part of the iron being diſſolved by 
«© the copper, turns into 2 | 


« with it.“ | 
PROCESS Iv. 

RT” 

« The roofing of 'a pyriteſ , Julpbureons, arſe- 


e 

al, ſemi-metallic copper ore. 
BREAK two docimaſtical 'centners of 
« the ore to à coarſe powder, put them into a 
ce teft covered with a tile, and place them 
ac under the mufffe of a docimaſtical furnace. 
« But the fire muſt be ſo gentle, that the muf- 
fle may be dut faintly red-hot: 'When the 
4 gre ba "Beit itated, 'opeh the teſt; and 
& 'cotitiniuE (he wy for a few' minutes 3; — 
4 jntreuſe it by degrees, that yo ſe 
« the ore e de | wonking 4 Kees in 
«'the mean time, it is alſo proper now and 
« then to ſtir it up <0 Het iron l 2 
«« The ſhining particles wi ume a dar 
e or blacki color, This done, take 
« gut the teſt, that it may grow cbld. If 
« the ſmall grains are not- melted, nor 
* ſtrongly adherent to each other, hitherto 
« al will be well; but if they run again 
« into one ſingle cake, the proceſs muſt be 
« made again with another portion of the 
« ore, in à more gentle fire. 

« When the ore is grown cold, beat it 
« to a powder ſomewhat finer, and roaſt it 
r by the ſame method as before z then take 
« jt out, and if the powder is not mel ted 
«< yet, beat it again to a moſt ſubtil powder; 
es in this you are to take care that nothing be 
« Joſt. Ts 
KRoaſt the powder in 'a fire ſomewhat 
e tronger, but for a few minutes only. If you 
do not then find the ore any way inclined 
to melt; add a little tallow, and burn it 
« away under the muffle, and do the ſame 
ac 


along © always join. Beſides, 


” 


r time again, till the fire being very 


CA 1 | 
though it contains fo much ſilver as to be enumerated by ſeveral mineralogiſts 


« bright, no longer perceive any ſul- 
66 ven. tr unpleaſant — or 
* any ſmoak ; and there remains nothing 
* but-a thin, ſoft powder, of a dark red, or 
„ blackiſh color. : 

 «« Remarks, Every pyrites contains iron, 
« with an unmetallic earth: to which ſul- 
« phur, or arſenic, and moſt: commonly 
ys | there is cop- 
« per in many pyrites; but ſometimes more, 
and ſometimes leſs : ſome of them are alto- 
e pether deſtitute of copper ; therefore, ſo 
much as pyrites differ with regard to the 
tion of their conftituent particles, ſo 
* much do they differ as to their diſpoſition 
& in the fire. For inſtance, the more cop- 
4 per there is in pyrites, the more it inelines 
44 to colliquation. The more ſulphur and 
te arſenie it has in it, the more quickly the 
<< melting of it will be procured, and the 
« reverſe: the more iron and unmetallic 
«© earth it contains, the more it proves re- 
* fratory in the fire. Now if fuch pyrites 
1 melt in the roaſting; as happens to ſome 
«<< of them; if they grow but red-hot; the 


n ſulphur and arſenic that lies hidden there- 


«in are fo ſtrictly united with the fixed 
« part, that you would in vain attempt to 
« diſſipate them, Nay, in this caſe, when 
« it is reduced again into a powder, it re- 
« quires a much time and accuracy 
< in the regimen'of the fire: to perform the 
4% operation.” For this reaſon, it is much 
better to repeat it with new pyrites. But 
* you can roaſt no more than the double 
4s quantity at once of the ' ore you have 
« a mind to employ. in the ding ex- 
« periment ; to the end that, the precipita- 
« tiou by fuſion not ſucceeding, there ma 
© remain ſtill another portion entire ; | 

« you ſhould be obliged to repeat a tedious 
1c. roafting,/ If you ſee the ſigns of a ferreous 
© refractory pyrites, the operation muſt be 
«© performed with a greater fire, and much. 


be © more quickly. However, take care not to 


do it with too violent a fire: for a great 
« deal of copper is confamed- not only 
* by the arſcnmicy” but alſo by the ſulpbur ; 
% and this huppens even in veſſels ſhut \ 

«« cloſe when the ſulphur is expelled by 
4 a fire not quite ſo ſtrong; which a re- 
« iterated and milder'ſublimation of the ſul- 


« phur 
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Laſtly, the pyrites of a den-yellow color which contains copper, and ſul- 
phur, Ant the white pyrites Shich contains copper and — * conſidered 


« phur in a veſſel both very clean and well 


= 


<« cloſed, will clearly ſhew. 


% When the greateſt part of the ſulphur 


& and the arſenic is diſſipated, by ſuch cauſes 
s promote colliquation you may make 
« ſtronger fire: but then it is proper to 
« add a little of ſome fat body; for this diſ- 
„ ſolves mineral ſulphur; it changes the 
©. mixture of it in ſome part, which, for in- 
6 tance, conſiſts in a certain proportion of 
_ & acid and phlogiſton, and at the ſame time 
4 hinders the metallic earth _ being re- 
< duced into copper, by being burnt to an 
„ exceſs. From theſe Lace the reaſon is 
plain, why aſſayers produce leſs metals in 
<« the trying of veins of copper, lead, and 
tin, than ſkilful ſmelters do in large 
<« operations. For the former n the 
© roaſting under a muſſie, with a clear fire, 
t and without an oily reducing menſtruum; 
<«« whereas the latter perform it in the middle 
« of charcoal or of wood, which perpetually 
A emit a reductive phlogiſton. | Nr 
„I he darker and blacker the powder of 
« the roaſted ore the more copper 
04 may expect it. But the redder' 
& it looks, the leſs copper and the more iron 
« it affords; for roaſted copper diſſolved. by 
<& ſulphur or the acid of it is very black, and 


. 


War Jaan r ee 

- PROCESS V,.. 
n 
cr nb ant: 
| « DIVIDE theroaſted oreinto two parts 
« each of them ſhall go for a centner: add to 


« jt the ſame weight of fandiver; and four 
times as much of the black flux, and mix 
—— RET be half malleable, 
«color, but ſometimes whitith, and even 
«blackiſh; 'Whence it is moſt commonly 

4 called black topper, though it is not al 
« of ſo dark a dye. S Ane u 3 3 


40 - 


Rrtx2 © 


« It is eaſy to conceive, that there is as 

reat a difference betwren the (ce al 
has Finds of that metal called black copper, 
6 as there is between the pyritoſe and other 
© copper-ores, accidentally mixed with other 
« metallic and ſemi · metallic bodies. For al 
<« the metals, the ores of which are intermixed 
c with the copper-ores, being reduced, are pte- 
« cipitated —— with the copper; which 
< is brought about by means of the black flux. 
«« Wherefore iron, lead, tin, the reguline 
64 Py of antimony, biſmuth, moſt common- 
ly are mixed with black copper in a mul- 
6 titude of different proportions, Ny it is 
<« ſelf=2vident, that gold and filver, which are 
&« diſſolvable by all theſe matters, are col- 
s lefed in ſuch a regulus, when they have 
deen firſt hidden in the ore. Beſides, 
, ſulphur and arſenic” are not always al- 
© together abſent; For they can hardly be 
<«« expelled ſo perfectly by the many pre- 
% ceding roaſtings, but there remain ſome 
veſtiges of them, which are not diſſipated 
«© by a ſudden melting, eſpecially in a cloſe 
<< yeſſe}, wherein the flux ſwimming at top 
«© hinders the action of the air. Nay arſe- 
5 nic is rather fixed by the black flux, and 
« aſſumes à reguliue- ſemi-metallic form, 
« while it is at the ſame time 


<« diflipating by the copper. 


PROTESTS YH” 
: renn 1 11 Th . 
wr. " '! 4 . © 97 » 514525 
W [Cramer, Phoc. &liv.} ) 
; 189 1. fact? Wit ©1915 " 


« * x IT. A Wa L226 116 "' * 

. « SEPARATE a ſpecimen of your black 
c copper, of the weight of two ſmall doci- 
44 ical centners at ; and do it in the 
e ſame” manner; and wich the fame” pre- 


« cautions, as if you wolf detect a quin-" 
Boing dag 
« Then with late and coal-duſt mäke 4 


bed in the cavity of a' teſt moiſteged: 
de when this bed ® #5; put it under the. 
<« muſie of the docinialtical furnace, in toe 
<c open! ofifice of which there müſf be bright 
2 coals, wherewith the” ten wut 
40 | ef N 
. 


R E 
ores by ſeveral chemiſts and naturalifts. See Pyrxirrs. Henckel 


nd Cramer remark, that no proper ore of copper is known which does not con- 


tain a conſiderable quantity of arſenic. 


DXIV. ORES 
malleable. Neither is it 


* the mhols 3 is perfectly red-hot, put your 
, br 71 one, —— 
t if it is altogether itute o 
4% it, add a ſmall quantity of glaſs of lead, 
and with a pair of hand-bellows- increaſe 
« the fire, that the whole may melt with 
« all ſpeed : this done, let the fire be made 
« 2 little Jeſs. violent, and ſuch as will ſuf- 
« fice io keep the metallic mals well melted ;: 
„ and not much greater. The melted maſs 
« will bgil, and ſcorias will be produced, 
ie that will gather at the circumference. 
« All the heterogeneous matters being at 
« laſt partly diſſi pated, and partly turned to 
ſcorias, dhe ſurface ef the pure meltrd 
copper Will. appear. 80 ſoon bo you ſee)it, 
* take the pot out of the fire, an 
« it in water: then examine it in 3 ballance, 
and if lead has been at firſt mixt with 
« your black- copper, add to the — re- 
0 maiping of the pure copper, one 
« part. of its weight which the copper has: 
< left by;;means af the lead, then break it 
<« with a vice; and thus you will be'able 
4 ta-judge by its color and 2 and 


4 by the ſurface, af it after it is broken, 
«« whether the purifying of it has been well 
10 —_— orn Boe mh caution 
you may _ A in the per orming of this pro- 
« ceſs, 4. product will nevertheleſs be al- 
« ways Jeſs in - 5 what you 
«c, 
Laaer . g e 
0 — | 
_ «6, Remarks. 
of cppper, Wh — I: Tp ot 0 os 
* 2 in the f 
„eing. * E 75 
« a8, bf an, 


« and fi — 


;yartly 
and air; by: which you will obtzin A. regu 
,elaber 


10 en 


L EA b. 
found . of calx irrte as copper is, 


© time when 


ich» <4 
ehe * 

ho» „ by which you will have a prG.regal] 
Thus. 7 


Lead is feldom found native and, 


& the copper is ipitated out of may 
6 for it is —— that the unmetallie 
« earth is expelled, the copper being re- 
<« duced from a vitreſcent terreſtrial to a me- 
<« tallic fate; and arſenic being diflipated, 
dy meam of which the daid earth bas been: 
«6 joined to the coarſer roguliis's of the firſt 
©. fuſion. But fhere it at, the ſame time 
& a goad: quantity | — gr that gets 
<« into the ſcorias :. er, a great port 
of it may be reduced out of them . 


60 the 
2 T5 858 — procaſi null be applied: 
4 with all ĩmaginable ſpred. to make it Gon 


. 2. lon: if you: hegie@ this, much of 


copper is burat : hecauſe copper that · 


extinguiſh <- « I only ret, cleaver much ſonner, and 


in half ſcoriked- 
ed in the ſame- 
wever, tod im- 


greater than 


Ran & Taz N 


66 5 than it 


q much 
traf it, deſtroye a 
rater quantity af it, than 4 fire 

any 40 put it in» fuſion, would- 
Ado, Hor this reaſon, when: the purifying: 


4 petudus a fira and. 
4 — £3 the 4 


„ much; 
«ſuf 


< is finiſhed, the body melted muſt be ex- 
tin A in water together with: the 
<< yeſſel, leſt being already grown hard, it 
66 ſhould ſtill remain hot for a while; which 


6 4 muſt be done very. ae prevent dan - 


2 exploſions a he tore 

he. feoria- (gets, free 
extract 

« which, let two or three NN aſiical cent- 


6 quent] 
„nere of che ſeexiay if it be charged wich 
« ſalghur, be beat tha ſubtil powder, and 
mix it, either along, on, if, its ref 
465 — — it, with ſome, very fu 
By cone ona 
ng fallin ux. JT, i 
boon and in a fim Daus a 0 


-5 Bot when the ſooria has little or no i 
% phuriat: a) in , take — — ty 
and with the, black fl inch 4 

Jo. the fue copper ace f 5 
us. o * 
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becauſe it is much leſs liable to loſe its phlogiſton by the action of air and 
water: therefore almoſt all lead is found naturally mineraliſed. 


PROCESS vn. 
[The following Proceſs Proceſs 8 tranſlated from 


Mr. Gel aying, and 
deſcribes a new 1 275 eſſaying 2 


concerning which, ſee a note (u es | 
SSAY 


to the article of this Dictionary 
— 1 | 


To eſſay Bec 


' ROAST a quintal of n the vianner 


deſcribed in Procefs V1: % to it an equal, 


quantity of borax, half a, quitital of -fuſible 
glaſb, and a quarter of a quintal of pitch: 
put thee mixture ins e hems 2 ſur- 
fact of Which has been, PST, 
with 4 fluid paſte « of charcoal- Jun ind boom 
cover, the A. with pounded .& u mixed 
with > Title", babe 'or with stete 
ſea-falt : put a lid on the crycible, which 
ou witt place in an air-furnace, or in 3 
aſt- furnace; when, the, fire ſh ſhall 
rended to the bottom of the coals,” Jet it 
2 brifkly ect half 4 . that the 
ay le m be © 2 wit color; 005 
withdtaw the;crucible; a J hen! it is co 
break it: obſerve if the Lorle be well made : 
ſeparate the regulus, which. augbt to be ſemi- 
ductile; 2 weigh it. This regulus is 
ws which muſt de 2 as in Ft. 2655 
the ore be r 
much carthy and 17 . 
of it, 3 quifital and alf of n, B 
of a"quintal of pitch, apd ten pound of ca 
of lead or miniuan, must added. 
calx of lead will be reared, and will units 
4 the ſcattered Meer 4 of the cop 2 


1 with theſe fall. to. the 
tony. of the Ay op e ood a compound 


N * "A } uarter, 
of a'quintalt 1 fal will | ſaffcient ar the 

on. It ged wi much 
Sarimodly, or three quacters of a quin- 


ſe the We. 25 of antiowny might 
— rhe, 7 TE 8 
n 


8 MATEL 


have ex- 


tal of clear 14 N be added j other», If 


antimony, of of its us, may be added 
in the eſſay; as theſe ſubſtances more readily 
unite with iron than with copper, and there- 
fore 3 the _ metal from the 
former, 


PROCESS vi. 
To effay Orcs of Copper by bumid Solution. 


SOME pyrites and ores contain ſo _ 
uantity of copper, that it cannot be le- 
rated by "yy 6 proceſſes, but is deſ- 
troyed by the repeated roaſlings and fuſions, 
Theſe, and indeed. any copper-ores, may be 
— by humid ſolution, or by men- 


| 1. By: roaſting a, Culphureous ore, the ſul- 
ghar is burnt or decompoled, its phlogiſtong 
with part of the acid evaporating, while the 
remaining part of the acid, combines with 
the, metals, eſpecially with the. copper and 
the. iron contained in the ore, Accordinglys 
Qt 8 2 a vigriolic — 
e Iviazion with warm 
bs eB gag; if 4. ore bas — — — 
duri ew days attet it has been reafted 
dh oy air 3 as 2 water thus gradvally 
applied better unites with the combination 
the metallic calxes with the concentrated 
vitriolic acid of the ſulphur: but all the 
copper is not thus 2— by one 


operation 
8 to a vitriol. More ſulpbur muſt therefore 


be combined with the refiduous ore by fu- 
fion, and muſt be again burnt off; that the 
remaining part of the copper may be attacked 
; by ſome of the acid of 27 vi. ro- 
peating this operation, a the copper 
and iron will be reduced to & vitriolic lixi- 

from which the copper may be fſepa- 


re by aig when pres 


—— r-pres may be mare eaſily eſſayed 

by dad eo alution, — he following manner: 
Rook, the minecalifed- dre in the amner: 
dire in Proceſ IV. and pulveriſe tem. 
the ares be calciſorm, they do not require: 
a previous. roaſting, Put thiy poder i 
matraſs capable of contaiging ten times the 
222 the oe: pour un the ore me 
water: ſet the mataſe in a ſond-bach, 1 


1 


2 
— — 2 


— — 6 wv 2 . 


— - 
- 


- Py - Ka Y I — 
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Lead is generally mineraliſed by ſulphur. Its ores have a dark white, but a 


7 metallic color. 


Theſe ores, although they form irregul 


ar maſſes, are 


incrally ularly diſpoſed, and ſeem to be compoſed of cubes of different 
—— each other, but not adherent. Theſe ores are generally diſſin- 
by the name Galena. They commonly contain about three quarters of 
I and a quarter of ſulphur. They are accordingly heavy and Fullble, although 


much leſs 10 than pure lead. 


Moſt lead - ores contain ſilver, none but thoſe of Willach 15 Carinthia are 
known to be quite free from it : ſome of them contain ſo much of it, that they 


are confidered as im 


ores of ſilver. 


The ſmaller the cubes of galena 


are, the larger quantity of ſilver has been remarked to be generally con- 


tained. T7 


| 88 may boil: eren the lixivium : 
add to the refiduous ore more water with 
ſome vitriolic or marine acid : digeſt as before 
in the ſand-bath,and add this lixivium to the 


former : repeat this operation, till you find ver. 


that the acid liquor difſalves no more metal. 
By nu plates of iron, you may 
precipita copper, Which ought then to 

collected, fuſed with a little and 
R her alboagh copper 

e may that copper 
not ſoluble by a dilute vitriolic acid, yet the 
calx of it obtained by roaſting the and 
alſo the calciform ores, are ready lube in 
5 Stabl ses to off 
a to y copper-ores 

* them, after they baye been roaſted a: 
powdered, in water, together with tartar and 
common ſalt, or with alum and common fale : 
but I ave not found this method ſo effeQual 
: as the preceding ( 

(% Laas Ged. Cronftede doubts vbe- 
ther any native lead has been ſound. Lin · 
neus ſays, he has ſeen what external 
peared to be ſuch,” The Author of the Di. 

 tionary: is miſtaken when be ſays, that no 
 calx of lead is found. As lead unites ſtrongly 
with vitriolic acid, we might expect to meet 
echres of. this metal as well #3 of copper. 
y, we find ſome caltiſorm ores of 
lead. 1. A pure calx of lead, in form of 4 
friable ochte, 'teruſſa nativa, "found on the 
ſurface of galenz; or it is indurated with a 
—— oe 2 CON or 
aus green = plumb; retemdiin 
It ig called ph pony — dad ind 
 lead-jpar.' 2. any of lead 1s found mixed 
with calx . pry he Ces 
arſenicatad lead-ſpar etimes alſo that calx 
' is n with calcarcous earth. 


' roaſting, and without additlo 


* 


Lead eng, eee. ſuch 
are the ſeveral kinds of ſeel-grained and teſ- 
ſelated galenas, which alſo contain generally 
ſome er. 2. Wich ſulphurated iron _ 
It is fine-grained or teſſelated, and 
ifhable from the former by yielding 


2 
ſormer a * ow jg it 


ated anti 
2 2241. 12 n Nor 
lena, and am texture is ſtriated. 4. With 
2 ic, This ore is ſoft, lmoſt 
malleable, like lead. From this ore lead, 
may be as by che a candle. 

4 8e dy be offeyed ee 
1 in the manner directed by Mr. 
Cramer, and deſeribed in che Dictionary at 
ern ot by the fol- 
lowing proceſs of 
"Mix a 7 of roaſted . 'with a 
uintal of calcined borax, half a quintal of 
1 finely pulveriſed, a quarter of a uintal 

itch, and as much of clean jron-filinge.:. 
ut 1 thixture'into à crucible wetted, with 
charcoal-duſt and water : place the crucible 
before the nozzle of the bellows of a forge, 
and when it is red, raiſe the fire during 
fifteen or twenty minutes ; then a the 
3 ind break i it len cold ; 

Some ve! 1 ores, ſuch as — galena 
of Derby ſhe cu * be eſſayed, 8s large quan- 
tities it are ſmelted, without previo us 

merely by | 
fuſion during = certain time, For 
poſe nothing more is requiſite than to =, 
the ore melted in a crucible with a 2 
heat, till all the ſulphur is deſtroyed, and the 
metal be collected. Terre 
ton of any part of the metal aſter it is ſe 
rated from the Tulphur, ſome charcoal 


is diſting 
a black f. 


oft 
may 


O R E 495 


DRXxV. TIN- OR ES. Tin is very ſeldom found pure, but almoſt 
always mineraliſed, and chiefly by arſenic. 


The richeſt ore of arſenic is of an 1 


form, of a black or tarniſhed 


color, and almoſt the heavieſt of all ores. The cauſe of this extraordinary 
weight is, that it contains much more arſenic than ſulphur, whereas moſt ores 


contain more ſulphur than arſenic. 


The moſt common tin-ore is of the color of ruſt, which proceeds from a 
vantity of iron, or of iron-ore mixed with it. The tin-ores of Saxony and 


ia a to be all of this kind. 


One kind of tin-ore is ſemi-tranſparent and like ſpar. Laſtly, ſeveral kinds 
of garnets are enumerated by mineralogiſts amongſt tin-ores, becauſe they 


actually contain tin. 


The county of Cornwall, in England, is very rich in tin-ores, and the tin 
contained in them is very pure. From tin - mines in the Eaſt-Indies tin is 
drought, called Malacca tin. No mines of tin have been diſcovered in France; 


only in B 


ets are found which contain ſome tin. (0) | 


DXVI. ORES TIRO N. No iron is found in its metallic ſtate, 
although ſeveral ſands and earths have the appearance of iron, and are even 


attractable by a magnet. 1790 


may be thrown over the ore, when put into 
the crucible : but if the galena be mixed with 
pyrites, eſpecially arſenical pyrites, it requires 
— roaſting and ſaline fluxes. 
(e) Tin-Onns, Neu tin is ſaid to have 
been * rs nanfy> =0p Its ores 
ace all of t ciform kind, excepting 
Black: Le appears to be tin minera- 
lifed by and iron, See MoLyBDENA. 
Tue Ore of tin are, 1. Tin. lone, 
which is of a'blackiſh-brown color, and of 
no determjnate aer 3 A tin-grains, — 
ery/tal: of; din, which reſemble garnets, an 
are of See m polygonal — which 
they have probably acquired by the attrition 
of their angles, The tin · ſtone ſeems to con- 
ſiſt of attrited tin grains. This ore is cabx 
of tin united with calx of arſenic, and fre- 
- quently with calx of iron. 2. Garnets are 
. ſaid to contain calx of tin united with calx 
of iron. 3.\Manganeſe is ſaid alſo to contain 
tin. * See MANGANESE, af Mrs 1 
Orne of tin may be ia the ſame man- 
ner, according to Cramer, as he directed 
: for the eſſay of lead-ores., See Ex8av of 
Ons. He further makes upon this eſſay 
the following remarks, | ; - 
1. Tin-oxe, on account of its greater gra- 
vity, admits better of being ſeparated, by elu- 
triation o a from earths, ſtones and 
lighter ores. 2. A moſt exact ſeparation of 
earths and ſtones ought.to be made, becauſe 
0 3X7 


* 


. 


« 


the ſcorification of theſe by fluxes requires 
ſuch a heat as would deſtroy the reduced tin. 
3. The iron ought to be ſeparated by a mag- 
net. 4. 2 previous roaſting, the arſenic 
is diſſipated, which would otherwiſe carry 
off a. great deal of tin along with it in a 
melting heat, would change another part of 
it into alhes, and would vitiate the remain- 
ing tin. 5. The eſſay of tin is very 'preca- 
rious and u ; becauſe tin once re- 
duced is eaſily deſtructible by the fire, and by 
the ſaline fluxes requiſite for the reduction. 

Mr. Gellert directs, that ores of tin ſhould 
be eſſayed in the following manner: 

Mix a quiatal of tin-ore, waſhed, pulve- 
riſed, and twice roaſted, with half a quintal 
of calcined borax, and half à quintal of pul- 
veriſed pitch : theſe are to be put into a 
crucible moiſtened with charcoal-duft and 
water, and the crucible placed in an air-fur- 


. nace.; after the pitch is burnt, give a violent 


fre during a quarter of an hour; and then 
withdraw your crucible. If the ore be not 


very well waſhed from the earthy matters, 


as it ought to be, a larger quantizy of borax 
is — with ſome —— glaſs, by 
which the too quick fuſion of the borax is 
retarded, and the precipitation of the earthy 
matters is prevented. If the ore contains 
iron, to the above mixture may be added 


Neither 


2 — 
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Neither is iron — mĩneraliſed ſo a! as other metals are, oel 


in pyrites and ores of other metals. 


Moſt of the minerals called s eben have an earthy, W de ellowiſh or 
browniſh appearance, which proceeds from the facility with hie N 
ores are decompoſed. 

Iron is the moſt common and moſt abundant of all wank, | In Thaw ** 


leaſt, we cannot find an earth, a ſand, a chalk, a clay, a vitrifiable or gaeinable 
ſtone, or even the aſhes of any ſubſtance, which. do not contain an earth con- 
vertible into iron. All earths and ſtones which are naturally yellow or rad, aail 
all thoſe which acquire theſe colors by calcination, receive them from the 
ferruginous earth med with them. The yellow and red ochres confitt: almoſt 
ſolely of this earth: the black and heavy ſands are generally very ferruginavs. 
One of the richeſt iron-ores is a heavy ſtone, the farface of Which, when 
— — is red and bluiſh, and is — hard. A quintal of this 
rniſhes from ſixty to eighty pounds of the beſt iron by a ſingle fuſion, 


according to Mr. Cramer. 

The iron-ore moſt co found is a ſtone of the color of ruſt, af an 
intermediate weight betwixt thoſe af ores in and of unmetallic ones. 
This ore has no determinate form, and eaſily furniſhes an iron uf gooit quality. 

Blood-ſtone or hematites, ſanguine or red-chalk, and emery, are iron-ores; 
ſome of which, for inſtance, blood. ſtone, are almoſt all iron, Moſt of theſe 
dener + require but a ſlight calcination to be rendered very attractable hy a 
| et, and le in aqua fortis : but the iron obtained from them is of a bad 

qu — and they are therefore neglected. Iron from the hematites is 
that obtained from echres is rod- hort. Nr ur 


— that they can ſcarcely be fuſet. 
4 1 wet l af dee 


Tron-ares are very various in their form; or 
form. Sometimes they are earths, ſometimes rocky ſonetines grains. Ac- 


cordingly, thoſe nathraliſts who attend only to the eternal form of thin 

in claſſing. and ſubdividing minerals, have been ,obliged- to multiply 

names of iron · ores: hence they aue callod rom tren in ferm of | praje, of deans, 

of coriander ſeeds, fat corns, * cinnamon, — which' eee erauts 
s ridiculous rifles.” (, e 0 


; ere \ * N 


k 4 # As 2544 
(0) Onus of Inow. I. Malleable'\ native With . Bee Masuauneg, 4 


iron is mentioned by Wallerius, Linneus, 
and Cartheuſer,- II. rela _—_ iform ores _ 
iron are pure, er min h 

form — 1. Friable; 28 * 
ochre, hich is either in poder, or con- 
oreted, as the ORE o they-are indu- 
rated, Se HEmMaT1ItTES. Tue 
mixed mt ores confiſt of the ealx of 
| iron mixed with hetersgenecous ſubſtances : 
1. With calcareus eart;' forming the white 


ſhathoſs iron ore. 2. __ u oarth, 
torming martial jaſper. 2 garnet- 
carth, forming eee, „ % With 
argillacecus earths, forming bales. 5. With 


micaccous earth, forming colored micas. 


CO 


With an «wwlnoawn' earth, which hardens like 


cement in watery Tran Dhivis chiefly 
- found in the 


III. Iron is, miau, N. Wah Gb, 


neighboartoe of welcanos. 
forming martial þ pyrites ; black twon-ore, which 


i m the ea y of ſulphur being 
5 all ; = ns. Wich ar /ode ; 
the or Nie e eee 3 


— martia — en; 
marmial coulore. G. With other Are 
and arſeniested metals. 


. 
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is ſometimes found 


pure, fluid, and in its proper metallic ſtate, only mixed with earths and ſtones, 
Such are the ores of mercury found near Montpellier, iy Tuſcany, and in 


other places. 


PROCESS I. 
[Cramer's Art of Efſoying, Proceſs 54.) 


To reduce a precipitate Iron out of its Ore in a 
* e Veſſel. 4 


« ROAST for a few minutes in a teſt 
under a muffle, and with a pretty ſtrong 
% fire, two centners of the ſmall weight of 
* your iron ore grolsly pulveriſed ; that the 
% volatiles may be diſſipated in part, and the 
« ore itſelf be ſoftened in caſe it ſhould be 
* too hard. When it is grown cold, beat 
it extremely fine, and roaſt it a ſecond 
time, as you do the copper-ore, but in a 
much ſtronger fire, till it no longer emits 
any ſmell ; then let it grow cold again, 
_ *£ Compoſe a flux of three parts of the white 
* flux, with one part of fuſible pulveriſed 
<< plaſs, or of the like ſterile unſulpbureous 
* | ner By and add ſandiver and coal-duit, of 
© each one half-part ; add of this flux three 
times the quantity of your roaſted ore, 
* and mix the whole very well together; 
<< then chuſe a very good crucible, well 
* rubbed with lute within, to ſtop the pores 
„ which may be here and there unſeen ; put 
« into it the ore mixed with the flux z cover 
4 it over with common ſalt z and ſhut it cloſe 
with a tile and with lute applied to the 
«© points, | 
„ Put the wind- furnace upon its bottom 
4 part, having a bed made of coal- duſt. os 
"66 Plat III.] Introduce beſides into the fur- 
. nace a ſmall grate ſupported on its iron 
* « bars, and a ſtone upon it, whereon the 
"«© crucible may ſtand as on a ſupport ; ſur- 
% round the whole with hard coals, not 

« very large, and light them at top ; when 
the rele begins to grow red, which is 
% indicated by the common falt's ceaſing to 
-«« crackle, ſtop with groſs Jute the holes of 
© «© the bottom part, except that in which the 
146 nozzle of the bellows is received: blow 

« the fire, and excite it with great force, 
- «« adding now and then freſh fuel, that the 
- < veſſel may never be naked at top: „ 

1 


#k 4 


te thus continued your fire in its full ſtrength 
© for three quarters of an hour, or for a 
& whole hour, take next the veſſel out of it, 
« and ſtrike ſeveral times the pa ment upon 
« which it is ſet, that the ſmall grains of 
„ iron which happen to be di'perſ-d may 
«© be collected into a regulus, which you 
& will find after having broken the veſſel. 

„When the regulus is weighed, try its 
« mallcability ; then make it red hot; and 
« when fo, ſtrike it with a hammer: if it 
© bears the ſtrokes of a hammer, both when 
« red-hot and when cold, and extends a 
„little, you may pronounce your iron very 
„good: but if, when either hot or cold, ir 
te proves brittle, you may judge it to be not 
% quite pure, but ſtill in a ſemi mineral 
© condition. | 

& Remarks. The arſenic, but eſpecially 
te the ſulphur, muſt be diſſipated by roaſting ; 
for the former renders the iron brittle, and 
© the latter not only does the ſame, but, be- 
ing managed in a cloſe veſſel, with a ſaline 
« alkaline flux, turns to liver of ſulphur ; to 
* the action of which iron yielding in ey 
s reſpect, it can upon no account be preci- 
« pitated ; and if not the whole, a great part 
« of it, at leaft, is retained by the ſulphu- 
*< reous ſcoria ; ſo that in this caſe you com- 
© monly in vain look for a regulus. 

„The iron obtained ſrom this firſt preci- 
<« pitation has hardly ever the requiſite duc- 
« tility, but is rather brittle: the reaſon of 
« which is, that the ſulphur and arſenic re- 
„ main in it; for notwithſtanding that the 
< greateft part of theſe is difipated roaſt - 


ing, yet ſome part adheres fo ftrialy, that 


„it can never be ſeparated but with abſor- 
<« bent, terreſtrial, alkaline ingredients, that 
« change the nature of the ſulphur, For 
« which reaſon, in larger operations, they 
« add quicklime, or marble-ſtones that turn 


* into quicklime; which, while they abſorb 


the ſaid minerals, are, by it, and by help 
« of the deſtroyed part of the iron, brought 
«to a fuſion, and turn to 2 vitriſied Kolb; 
„although, at other times, they reſiſt fo 


* much by their own nature a vitrification. 
« Another of the dritileneſs-of irotr is 


cauſe of 
3 | the 
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But the largeſt quantity of the mercury found in the earth is mineraliſed by 
fulphur, and conſequently is in the form of cinnabar. See Cinnaras. 


the unmetallic earth, when it is not yet 
„ ſeparated from it; for the iron-ore con- 
©« tains a great quantity of it, and in. the 
© melting remains joined with the reguline 
„part: whence the iron is rendered very 
« coarſe and brittle. Some iron-ores are ale 
© together untraftable : nevertheleſs, the 
<<-reguluſſes produced out of them, when 
<« broken, have ſometimes a neat ſemime- 
& tallic look; which. proceeds undoubtedly 
« from a mixture of a ſmall quantity of ſome 
«. other metal or ſemimetals. 


PROCESS II. 


[The following Procels for eſſaying iron-ores, 
and ferruginous ſtones and earths, is ex- 


tracted from Mr. Gellert's Elements of 
Eſffazing.] | 


ROAST two quintals of iron ore, or of 
ferruginous earth: divide the roaſted matter 
into two equal parts ; to each of which add 
half a.quintal-of pulveriſed glaſs, if the ſub- 
tance be fuſible, and contains much metal; 
but if otherwiſe, add alſo half a quintal of cal- 
eined borax. If the roafting has entirely diſ- 
engaged the ſulphur and arſenic, an * — 
part, or even half a quintal, of quicklime 
may be added. 3 — —_ matters, mix 
twelve pounds of charcoal powder. 

: Take a good crucible, and cover the bot- 
tom and ſides of its inner ſurface with a paſte 
made of three parts of charcoal-duſt and one. 
part of clay beat together. In the bollow: 
Teft: in this paſte put. the above mixture ;. 
pteſs it lightly down; cover it with pulve- 
riſed- glaſs-z and put on the lid of the cru- 
eible. p 8 
Place two ſuch orucibles at the diſtance of 
about four fingers from the air-pipe,.in ſuch a. 
manner that the air ſhall paſs betwixt them 
at about the third part of the height from the 
bottom: fill-the ſpace betwixt the two cru- 
- cibles with coals of a moderate ſize ;. throw 
lighted coals upon them, that the fire may 
_ deſcend and make them red-hot from top to 


bottom: at firſt let the bellows blow ſoftly, 


and afterwards ſtrongly, during an hour, or 
an hour and a quarcer:. then take away the 
crueibie and break. it when cold., A.regulus 


p j 


* 
4 


. 


will be found in the bottom, and ſometimes+ 


ſome ſmall grains of iron inthe ſcoria, which» 


muſt be ſeparated and weighed along with 
the regulus: then try the regulus, whether 
it can be extended under the hammer, when 
hot and when cold, 

Remarks, To diſengage a metal from the 
earthy. matters mixed with it- by fice, we 
muſt change theſe matters into ſcotia or 
— This change may be effected by adding 
ome ſubſtance capable of diſſolving theſe 
matters ; that is, of. converting them into a 
ſcoria or glaſs, from which the metallic 
matters may, by their weight, ſeparate and” 
form a-regulus at bottom, Fixed alkali, 


which is an ingredient of the black and of 


the white flux, is a powerful ſolvent of 
earths and ſtones : but the alkali does alſo 
diſſolve iron, , eſpecially when. this is in a 
calcined or earthy ſtate ; and this ſolution is 
ſo much more compleat, as the fire is longer 
applied. Hence, in ordinary eſſays, where an 
alkaline ſalt is uſed, little or no regulus of. 
iron is obtained. Now, glaſs acts upon, and 
diſſolves earths and flones ;. but not, or very: 
little, iron: conſequently glaſs is the beit 
flux for ſuch eſſays: and experience confirms 


this aſſertion. If the ore contains but little 
iron, we may alfo add to the.glaſs ſome borax ; 


but borax cannot be employed ſingly, becauſe 
it very. ſoon fuſes, and ſeparates from the ore 
before the metal is revived. Quicklime is 
added,. not only to abſorb the ſulphur and: 
arſenic remaining in the ore, but alſo becauſe 
it diſſolves and vitriſtes the ſtony and earthy 
matters of iron-ores, which are generally ar- 
gillaceous. For which reaſon, in the large 
operations for ſmelting iron-ore, quicklime 
and even in certain caſes gypſum are com- 
monly added to. facilitate the fuſion... a 
The reduction of iron - ore, and even the 
fuſion of iron, requires a violent and long- 
continued heat: therefore, inthis operation, we- 
muſt not employ: an inflammable ſubſtance, 
as pitch, that is ſoon conſumed, but charcoal 
pulyeriſed, which in cloſe veſſels is not ſen- 
fibly waſted. Too much charcoal muſt not: 
be added, elſe it will prevent the action of: 
the glaſs upon the,carthy matter of the ore, 
and confequently the ation of the me- 
tallic part. Experiments have taught ng 
4 
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Mercury is never mineraliſed by arſenic. The richeſt mine of mercury is 


that of Almaden, in Spain. (4) 


that one part of charcoal-duſt to eight parts 
-of ore was the beſt proportion. 

When iron is ſurrounded by charcoal, it 
is not decompoſed or deſtroyed: hence the 
iron of the ore, which ſinks into the hollow 


made of paſte of charcoal-duſt and clay, te- 


mains there unhurt. The clay is added in this 
paſte to render it more compact, and to keep 
the fluid iron collected together. 

The air is directed betwixt the crucibles ; 
becauſe if it was thrown ditectly upon them, 
they would ſcarcely be able to reſiſt the heat. 
The ſpace betwixt the air-pipe and the cru - 
<ibles ought to be conſtantly filled with char- 
coal, to prevent the cold air from touching 
the crucibles. Ductile and malleable icon is 
ſeldom obtained in this firſt operation, The 
. ſulphur and arſenic, and frequently alſo an 
earthy matter adhering to the iron, prevent 
theſe qualities. | | 

(q) Ons of Mercury. Beſides the ores 
of mercury enumerated by the author of the 
DiRionary, Linnzus and Cronſtedt mention 
a ſingular ore, in which the mercury is min- 
ulphur and by copper. It is ſaid to 


n 
raliſed 
be je 1 11 of a glaſſy tex- 


be of a blackiſh-gre 
ture, and brictle, hen the mercury and 
ſulphur are expelled by fire, the copper is 
diſcovered by giving an opake red color to 
glaſs of borax, which, by continuance and 
.encreaſe of heat, becomes gteen and tranſ- 
parent. See CINNABAR, 
Cramer directs, that ores 


z. cped by the following Proceſſes: 
PROCESS 1. 
[Cramer's Art of Afſaying, Proc. 58.] 

44 7 ate Mercury out 
Fe 1 1 


« TAKE a lump of the pulveriſed ore, 
<< one common pound, which muſt ſtand far 
one centner; put it into a glaſs retort 
« perſectly clean, well loricated, or coated 
© up to half the length of its neck: this muſt 
ede very long, and turned backwards with 
« ſuch a declivity, that a glaſs recipient may 
« be 1 applied to it: but 
Le muſt chuſe a retort ſmall enough, — 

* the belly of it may be filled hardly two- 


« performed in a ſand bath, in which c 


of mercury ſhould | 


« thirds with the ore: this retort muſt be 
placed fo, that nothing of the fluid ad- 
« herent to the neck of it may fall into the 
<« cavity of the belly, but that the whole may 
« run forward into the recipient, Finally, 
« have a ſmall recipient full of cold water: 
© let it be perpendicularly ſituated, and 
te receive the neck of the retort in fuch 
© manner that the extremity of it be hardly 
„one half-inch immerſed into the water. 
Let the retort be ſurrounded with hot 
« burning coals placed at ſone diſtance in 
form of a circle, leſt the veſſel ſhould burſt 
6e by. too fudden a heat: then by degrees 
« bring the burning coals nearer and nearer, 
&« and at laſt ſurround the whole retort with 
them and with freſh charcoal; that it may 
% grow lightly red-hot: this fire having 
66 2 continued for an hour, let the retort 
cool of itſelf: then ſtrike the neck of it 
&« pently, that the large drops which are al- 
© ways adherent to it may fal into the reci- 
« pient : let the recipient be taken away, and 
ce the water ſeparated from the mercur oy 
« filtration, and let the mercury be weig 
« This operation may be more „ 
« the pot containing the ſand. muſt be 
„ middling red-hot, and the retort be able 
«tot the bottom of it 2 
« nor is it then neceſſary that the retort 
fy loricated.” | Wen 


PROCESS H. 
[Cramer's Art A ſchint, Proc. 50. ]. 


„ To revive Mercury from @ ſulphureeus Cin- 


nabar-ore, 


1 

«© BEAT your ore extremely fine, and mix 
«it exactly with an equal portion, of iron- 
« filings, not ruſty ; and proceed to diſtill it 
« with. the ſame apparatus as in the former 
« Proceſs; but urge it with the ſtrongeſt fire 
is that can be made, 120 

„% Cinnabar may be ſeparated from ſtones 
* by ſublimation thus: Beat it to à fine 
„ powder, and put it into a ſmall, narrow 
« glaſs or; earthen cucurbdit, the belly of 
« which it muſt not fill more than one- 


&« third * 
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DXVIII. ORE ef be REGULUS f ANTIMONY, 
r ANTIMON Y. Native regulus of antimony vas firſt obſerved 
by Mr. Swab, in Sweden, in the mine of Salberg, and deſcribed by him in 
the Memoirs of the Swediſh Academy in 1749. Mr. Wallerius mentions it 
in his Mineralogy. | | | X 

Regulus of antimony is generally united with ſulphur, with which it forms 
antimony, which ought to be conſidered as a true ore of the regulus of 
- antimony. | 3 a | 
Another ore of regulus of antimony is alſo known, of a red color, in which 
the regulus is mineraliſed both by arſenic and by ſulphur. This ore reſembles 
- ſome iron ores, and ſome kinds of blend. It is diſtinguiſhed by its great fuſi- 
dility, which is ſuch, that it may be eaſily melted by the flame of a candle. (r) 


«© muſt be very narrow, to hinder the free 
„ action of the air, Put this ſmall cucurbit 
44 in an earthen pot above two inches wide 


© in diameter, and gather ſand around this 


«© pot about as high as the pulveriſed ore 
* riſes in the cucurbit. Then put it upon 
« burning coals in ſuch manner that the bot- 
% tom of the pot may be middling red- hot. 
4 Thus will your cinnabar aſcend and form 
< a ſolid ponderous ring, which muſt be got 
« out by breaking the veſſel. “ 
| +2 oromey of knovios of ' ANTIMONY. 
1. The native regulus of antimony, obſerved 
by Mr. Von Swab, is faid by that author 
to have differed from the regulus of anti- 
mony obtained from ores, in theſe two 
properties, that it was capable of being eaſily 
amalgamated with mercury, and that its 
calx thot into cryſtals 1 cooling. 
Beſides the ores of regulbs of antimo 
enumerated in the Dictionary, this ſemimet 
is alſo found in ores of other metallic ſub- 
ſtances, as in the plumeſc ſilver- ore, and in 
the ſlibiated lead- ore. See OREs of SILVER 


= ELzap. 1 1 by 
he ores of antimony may be & the 
following s deſcribed by Mr. Cramer. 
PROCESS I. 
[Crain's Art of Aﬀaying, Proceſs Ix.) ' 
o AR Dany. 
„ „ CHUSE a melting crucible or an 
dis earthen! pot not 'ghz'd that may contain 
« ſome common pounds of the ore of an- 
«© timony,' broken into ſmall bits. Bore at 
« the bottom of the crucible ſome ſmall holes, 
ren INE l TO YUM Rae 


2 


Ae 


ce two lines in diameter. Let the bottom of 
<« the veſſel be received by the orifice of a 
„ ſmaller one, upon which it muſt be put; 
ce and when the ore is put into it, let it be 
« covered with a tile, and all the joints be 
& ſtopt with lute. 43468 

e Pat theſe veſſels upon the pavement of 
« a hearth, and put ſtones all round them at 
<« the diſtance of ſix inches. Fill this inter- 
© mediate ſpace with aſhes, ſo high that 
te the inferior pot be covered to the upper 


 « brim, Then put freſh and burning coals 


es upon it, and with a pair of hand-bellows 
« excite the fire, till the upper veſſel grows 
© red-hot : take off the fire a quarter of an 
© hour after, and when the veſſels are grown + 
* cold, open them. You will find that the 
* melted antimony has run through the holes 
„made at the bottom of the upper veſſel 
into the inferior one, where it is col- 
« lefted.. it 24 i 


PROCESS It. 
[Cramer's Art of Aſſaying, Proc. Ixi.] 


* - 


aii oSo-: 


i To , crude 2 0 in ore, with or 


+06 CHU SE an earthen, fat, low diſh, not 


& glaz'd, and if it cannot bear being made 


„ middling red-hot, cover it over with 
t coat of Jute without. Spread it thinly over 
« with crude antimony, or with its ore, 
* beaten to à pretty coarſe powder,, not ex- 
'&©'ceedifig à few ounces at once. Put the 
dich upon a. fire-pan, having a few. burn- 
«ing cbals in it: Increaſe the fire till it be- 
'& gits to ſmoke 2 little. Meanwhile y 
J [ a « 
1 ed 
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pDxix. OR ESA BISMUTH, Biſmuth is chiefly mine- 


raliſed by arſenic, and 
that of cobalt. (s) 


% muſt inceſſantly move the powder with a 
« piece of new tobacco-pipe ; for this cauſes 
de the ſulphur to evaporate the ſooner, If 
c you enereaſe the fire a little tao ſoon, the 


„ powder immediately gathers into large of s of 
without à previous calcination or roaſting, 


« clots, or even begins to melt. When this 
<« happens, take it immediately off the fire 
<« befare it melts entirely. Then pulvetiſe 
© jt again, and finally make a gentle fireun- 
8 der it. 
« aſſume an aſh-color almoſt like that of 
de earth, and become more refratory in the 


« fire ; wherefore you may then encreaſe the 
ce fire till your powder grows middling red - 
4 hot, and let it laſt till it ceaſes to ſmoke. - 


« If you add to your crude antimony pulve- 
c riſed, half or an equal quantity of charcoal 
« duſt, and perform the reſt as above, the 
« roaſting will be done more conveniently : 
« for it Fj 


« and melts with much greater difficulty. 


„When pait of the fulpbur- is evaporated, 
«4 add ſome fat to it at ſeveral times, Thus 
% you will ſooner finiſh the operation, and 
the remaining calx will not be burnt, to 
« exceſs. However, if it be thus expoſed to 
« too violent and long-laſting a fire, a great 
« quantity of it evaporates ; nor does it 
« ceaſe entirely ta ſmoak in 's great fire. 
And it will 
« dling red-hot, it does no longer emit the 
©« unpleaſant ſmell of the acid of ſulphur.” 


PROCESS ll. 
50 [Cramer, Proc. xii. ] rs 
« T9 reduce a calx of antimony into a ſemimetallic 


: % „ 


* 


« MIX ſome calx of antimony with a quar- 
ster part of the black flux, and put it into 
« the crucible. Cover the veſſel with a tile; 
«© make the fire as quickly as the veſſel can 
« bear it, but not greater than is neceſſa 
« to melt the flux. When the whole has been 
« well in fuſion for half a quarter of an hour 
« (which may be tried with a-tobacco-pipe, 
« taking off the tile) pour it into the melting 
cone, which muſt be warm and done over 


& with tallow. Then immedistely firike 


Your black ſhining powder will 


oes not gather ſo eaſily into clots, fi 


enough, if. growing mid- 


generally it is united with other ores, particularly with 


<« the cone times. You will find; 
ce when the cone is inverted, a regulus, above 
« which is a ſaline ſcoria.” 

The methods of calcining anitmony by means 
" nitre; of obtaining a reguſus of antimony 


by throwing a mixture of powderedantimony, 
tartar, and nitre into a red-hot crucible, and 
by fuſing this mixture; and of obtaining a 
martial regulus of antimony ; are deſcribed at 
the articles of the Dictionary, ANTIM@NS,, 
and REGULUs of ANTIMONY. - 
(5) Ons of BremuTH. I. Biſmuth is 
found native, reſembling the regulus of bif- 
muth. II. An-ochre'of biſmuth, of a whitiſh 
low color, js mentioned by Cronſtedt, and 
is different from the ore improperly called 


flowers of biſmuth, which is a calx of co- 
balt. 1. 8 


iſmuth is mineraliſed; 1. By 
ulphar. This ore has the appearance of 
galena. 2. With ſulpburated iron. Biſmuth 
is found alio in cobalts (ſee COBALT), and in 
ſome ores of ſilver. | 


Or of Biſmuth may be «ſeed by the fol 
proceſs. - $ 


lowing proceſs. 
PROCESS I. 
{Cramer, Proc. Ixiv.] 

. 


„ BESMUTH ore may be melted with the 
* ſame apparatus as. was directed for the 
% ſulion of crude antimony out of its ore. 


S On of Avro T.] Or you may 


dest yout ore to à very fine powder, with 
« the black flux, ſandiver, and common ſalt, 


in a cloſe veſſel, like the ore of lead, or 


of tin, and melt it in a middling fire, 
© having a draught of air. But as this ſemi- 
metal is deſtructible and volatile, you muſt- 


< as quick as poflible apply to it that degree 


« of fire which the flux requires to be 
<« melted; and. ſo ſoon ay it is well melted, 
the veſſel muſt be taken out of the fue; 
and when it is grown quite cold and bro-- 

* ken, you will find your tegulus 
Mr. Gellert directe that ores of biſmſith- 
ſhould be eſſayed by fuſing à quintal of pull 
veriſed ore with half a quintal of calcined: 
Dot ax 
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-DXX. O 1 th: RE GU LUS f COBALT, 


or COB A,L T. Cobalt is 4 grey- colored mineral, with more or leſs 
of a metallic appearance. Its grain is cloſe; it is compact. and heavy, 
and frequently covered with an effloreſcende of peach- colored flowers. Of 
this ſeveral kinds are known. All the true cobalts contain the ſemimetal 
called regulus of cobalt, the calx of which becomes blue by vitrification. This 
regulus is mineraliſed in cobalt by ſulphur, and eſpecially by a large quantity 
of arſenic. Some cobalts alſo contain biſmuth and ſilver. 3 
Authors have given the name of cobalt to many minerals, although they do 
not contain the ſemimetal above-mentioned, but only becauſe they externally 
reſemble the ore of the regulus of cobalt. But theſe minerals can only 
be conſidered as falſe cobalts. They are diſtinguiſhable from true cobalt by 
trying whether they can yield the blue glaſs called ſmalt, and the ſympatheticink. 
The red effloreſcence is alſo a mark by which true cobalt is diſtinguiſhable from 
the falſe : but this, effloreſcence only happens when the ore has been expoſed 


to a moiſt air. | oy i 
I he principal mines of cobalt are in Saxony, where they are dug for the ſake 
of obtaining zaffre, azure : blue, or ſmalt, and arſenic. Very fine cobalt is alſo 
found in the Pyrenean mountains ! - r 20 {5 
Cobalt is heavier than moſt other ores, from the large quantity of arſenic it 
contains; and in this reſpec it reſembles the ore of tin. (7) _ 

DXXI. ORES..of Z IN C. The proper ore of zinc is a ſubſtance 
which has rather an earthy or ſtoney than metallic a + car and iis called 
calamy, calamine, or lapis calaminaris. This ſtone, although metallic, is but 
. moderately heavy, and has not the brilliancy of moſt other ores. Its color is 
yellow, and like that of ruſt, It is alſo lefs denſe than other metallic mi- 
nerals. It ſeems to be an ore naturally decompoſed. The calamine is not 
worked directly to obtain zinc from it, becauſe this would only ſucceed. in cloſe 
veſſels, and conſequently with ſmall quantities, according to Mr. Margraaf's 
proceſs. But it is ſucceſsfully employed for the converſion of copper into 
brals by cementation, by which the exiſtence of zinc in that ſtone is ſufficiently 
proved. | ; ; © 12 ; ' 

- Mr. Wallerius enumerates alſo amongſt the ores of zinc a very compounded 
mineral, conſiſting of zinc, ſulphur, iron, and arſenic. This mineral called 
blend reſembles externally the ore of lead, and hence has been called fal/e galena. 
Theſe blends have different forms and colors, but are chiefly red, like the red 
„„ e e e e den 
- _ is obtained from certain minerals in the Eaſt Indies, of which we know 
O48. eto re NR * | | 


borax, and half a quintalof pulveriſed glaſs, in ner as is directed for the roaſting of antimony. 
order to vitrify the adherent earths and ſtones (t) The ores of cobalt are enumerated in 
which invelop the biſmuth. But probably a note under the article -CoBaLT. The 
the heat requiſite for this vitrification woukl :efſay of cobalt is defcribed at the article R x- 
volatiliſe part of the biſmuth. - - ' GULUs of CoBALT. (8 Y got 4 

If the ore be of the kinds above deſcribed, (») Ons of Zinc. I. Calciform ores of 
mineraliſed by ſulphur, or by ſulphur and zinc, according to Cronſtedt, are pure or 
iron, a previous roaſting would be expedient, mixed. The pure are indurated, and ſome- 
which may be performed in the ſame man- times eryſtalliſed, reſembling lead-ſpar. The 
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DXXII. ORES f ARS ENI C. The minerals which com 
min the largeſt quantity of arſenic are cobalts and white pyrites, although it 
is alſo contained in other ores, it being one of the mineraliſing ſubſtances. 
But as cobalt muſt be roaſted te obtain the ſulphur it contains, the arſenic alſo 
which riſes during this torrefaction is collected, as we ſhall ſee in the article 


SMELTING H Ones, and the particular 


mentioned in this article. (x) 


mixed ore contains alſo ſome calx of iron, 
This is calamine. It is whitiſh, yellowiſh, 
reddiſh, or brown, II. Zinc is mineraliſed, 
1. By ſulplurated iron. Ore of zinc. Walle- 
rius ſays, lead is ſometimes contained in this 
ore, It = 2 * 2. By 

Ipbur, arfenic, and iron. nd, or fſeuda- 
— or falſe-galena, or — Seo 

ALSE-GALENA. Theſe are of various co- 
Jors, white, yellowiſh, brown, reddiſh, green- 
zh, black. They conſiſt of ſcales, or are 
teſſelated. Mr. Cronſtedt thinks, that in 
blends the zinc is mineraliſed in the ſtate 
of a calx, and in the ore of zinc, in its me- 
tallic late. 


Although the minerals above enumerated ' 


have been known, from their property of con- 
verting copper into braſs, to be ores of zinc, 
yet the method of eſſaying them fo as to ob- 
tain the contained zinc. was not known, or 
at leaſt not publiſhed, before Mr. Margraat's 
Memoir of the Berlia Academy for the year 
F746, upon that ſubject. That very able 
chemiſt has ſhewn that zinc may be obtained 
from its ores, from the flowers, or from any 
ether calx of zinc, by treating theſe with 
charcoal duſt, in cloſe veſſels, to prevent the 
combuſtion of the zinc, which happens im- 
medistely upon its reduRion,, when expoſed 
to air, For this purpoſe, he put a quantity 
of finely powdered calamine, or roaſted 
blend, or other calx of zinc, well mixed 
with an eighth part of charcoal · duſt, into 
a ſtrong, luted earthen retort, to which he 
fitted a receiver. Having placed his retort 
in a furnace and raiſed the fire, he applied: 


a violent heat during two hours. When 


the veſſels were cold, and broken, he found 
the zinc in its metallic form adhering to. the 
neck of the retort. / 


The chief difficulty in this operation is to 
get an earthen retort ſufficiently compact to 


retain the vapor of the zine, (for it eafily 
proces the Heſſian crucibles,. Stourbridge 
me 

ſeen from the quantity of flowers which ap- 


„and ſimilar veſſels, as may be 


articles of each of the metallic ſubſtances 


pear upon their outer ſurface, when zine or 
its calxes and any inflammable matter have 
been expoſed to heat within theſe veſlels) 
and at the ſame time ſufficiently ſtrong to 
reſiſt the violent fire which Mr. Margraaf 
requires. 

A pretty exact eſſay of an ore of zinc may 
be made in the following manner. 

Mix a quantity of pulverized roaſted ore 
or calx of zinc with an eighth part of char- 
coal-duſt, Put this mixture into a crucible- 
capable of containing thrice the quantity. 
Diffuſe equally amongſt this mixture a quan- 
tity of ſmall grains or thin plates of copper 
equal to that of the calamine or ore employ- 
ed, and upon the whole lay another equal 
quantity of grains or plates of copper ; and: 


laſtly, .cover this latter portion of copper: 


with charcoal-duſt. Lute a lid upon the cru- 
Cible ; and apply a red heat during an bout 
or two. The copper or part of it will unite 
with, the vapor of the zinc, and be thereby 
converted into braſs, By comparing. the 
weight of all the metal after the operation 
with the weight of the copper employed ;. 
the weight acquired, and conſequently the 
quantity of zinc united with the copper, 
will be known. The copper which has not 
been converted into bras, or more copper” 
with freſh charcoal-duſt, may be again added- 
in the ſame manner to the remaining ore, 
and the operation repeated with a heat ſome- 
what more intenſe, that any zinc remaining: 
in the ore may be thus extracted. A curious 
circumſtance is, that a much greater heat is 
required to obtain zine from its ore, by diſ- 
tillation,. than in the operation, now def. 
cribed, of making braſs ;. in which the ſepa- 
ration of the zinc from its ore ſeems to be fa+ 
cilitated by its diſpoſition to unite with copper. 
(x) Ones of ArsEnic. I. Regulus of 
arſenie is found native. It is of a leaden color ;. 
it burns with a ſmall flame; and is diſſipated, 
leaving generally. a- very ſmall quantity of 
calx of biſmuth, or of calx of cobalt, and a: 
very. little filver, When it is of a ſolid and 
teſtaceoua 
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teſtaceous texture, it has been improperly 
called te/taceous cobalt, in German, ſcherben- 
cobolt. II. Calx of arſenic is found in form 
of powder; native flowers of arſenic ; or of 
indurated ſemitranſparent cryſtals; native cryſ- 
zalline _ III. Calx of arſenic is mixed, 
1. Wit —— when yellow, it is called 
1 when red, it is called native re- 
elgar : the difference of color depends on the 
proportion of the two component + 2. 
With calx of tin; tin-grains. 3. With ſul- 
phur and filver, in the red -ore, 4. With 
calx of lead, in the lead-ſpar, 5. With calx 
of cobalt, in the z rejence of cobalt. IV. 
Arſenic is mineralijed ; 1. With ſulphurated 
iron; arſenical pyrites. 2. With iron only; 
white pyrites, or miſipictel. 3. With cobalt, 
in all almoft cobalt-ores. 4. With Aver. 
See Ons of SILVER. OY copper. See 

Oaks of CorrEx. 6. With antimony, ' See 
Ones of AnTiMony, Cronfledt. ' 
* Arſenic may be ſeparated from its ote or 
earthy matters, with which it happens to 
be mixed, by fublimation, according. to the 
following proceſs of Mr. Cramer. {Art of 
Aſſaying, Proc. Ixx ] ie 

« DO every thing as was ſaid about mer- 
6 cury, or ſulphur ; but let the veſſel which 
« is put into the fire with the ore in it 
be be of earth or ſtone, and the recipient be 
cc of glaſs, and of a middling capacity. 
c Nor is it neceſſary that this ſnould be fill 
-< ed with water, ſo it be but well luted. 
The fire muſt likewiſe be ſtronger, and 
< continued longer than for the extraQting 
<« of ſulphur. Nevertheleſs every kind of 
«arſenic cannot be extracted in a confined 
« fire: for it adheres to the matrix more 
ce ftrongly than ſulphur and mercury. You 
« will find in the part of the veſſel which is 
cc more remote from the fire,” pulverulent 
« and ſubtle flowers of arſenie; but there will 
« adhere to the poſterior part of the neck 
* of the retort ſmall "ſolid maſſes, ſhining 
©« like ſinall cryſtals, tranſparent, ſometimes 
«© gathered into à ſolid ſublimate, and per- 
« fealy white, if the ore of the arſenic was 
« perfectly pure; which, nevertheleſs, hap- 
6 pens very ſeldom, The flowers are moſt 


«© commonly thin, and of a grey color: 
«© which proceeds from the phlogiſton mixt 
„with the maſs. They are often of a citron 
« or of a golden color, which is a fign that 
< there is in the mixture ſome mineral ſul- 
« phur; and if the ſublimate be red or yel - 


jo, it is a ſigu of much ſulphur. 


As all the arſenic contained in the ore is 
not expelled in cloſe veſſels, you muſt 
bc weigh the refiduum ; then roaſt it in a cru- 
& cible till it ſmoaks no longer, or rather in 
« an earthen flat veſſel not glazed, and in a 
<« ſtrong fire to be ſtirred now and then with 
« a poker, and then weigh it when grown 
© cold : you will be able thus to know how 
t much arſenic remained in the cloſe veſlel ; 
„ unleſs the ore contain biſmuth.” 
If the arſenic be ſulphurated, it may be 
purified by triturating it with mercury or 
with fixed alkali, and by ſubliming the arſe- 
nic from the remaining ſulphurated mercury 
or alkali, Sze ARSZNI. The method of 
obtaining a regulus of arſenic is deſcribed at 
the article REGULUs of ARSENIC, 
(y) OsTEOCOLLA is a ſubſtance formed 
ſtoney matters filling up the interſtices 
of rotten roots of trees. It has been par- 
ticularly deſcribed by Mr. Gleditſch, and 
exatnined chemically by Mr. Margraaf. See 
Memoirs of the Berlin Academy for the Year 
1748. The former author relates, that it is 
* from grounds containing ſine ſand and 
a fine calcareous earth ; and that ſometimes 
the roots of living trees had been found con- 
verted into this ſtoney ſubſtance, From Mr. 
Margraaf's experiments we find, that the oſ- 
teocolla examined by him was compoſed of 
a fine ſand, a fine calcareous earth, and ſome 
rotten remains of a root. Neuman alſo ſa 
that he found marine acid in oſteocolla. But 
nothing of 'that or other acid could be 
diſcovered by Margtaaf. Neuman alſo ſays, 
that he totally diſſolved oſteocolla by means 


of dilute vitriolic acid. Hence the ſubſtances 


examined by theſe two chemiſts ſeem to have 
been different. Differences muſt ariſe from 
the different qualities of the ſoil in which of- 
teocolla is found, 

| | 1. 
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DXXIV. DH AN ACEA (MERCURIAL). This name, 
| which ſignifies univerſal remedy, is given to a preparation 
of mercury much employed in the cure of thoſe diſeaſes, againſt which that 
metallic ſubſtance is effectual. To make the panacea, ſweet mercury js to be 
taken and ſublimed nine times, then reduced to a fine powder, and digeſted 
in good ſpirit of wine, which is, laſtly, to be diſtilled off, or only decanted. 
weet mercury is. corroſive. ſublimate entirely ſaturated with mercury, and 
thrice ſublimed. Corroſive ſublimate is rendered milder by the operations 
which change it into ſweet mercury, and retains nothing of its cauſticity but 
a purgative quality ; but by the nine ſublimations which change ſweet mercury 
into the panacea, the ſaline qualities of this mercurial preparation are ſo diminiſh- 
ed, that after all theſe ſublimations it has not even a purgative virtue. | 
Theſe changes are probably produced, becauſe at each ſublimation a fmall 
quantity of marine acid is ſeparated; ſo that the panacea contains but very 
little of this acid, and is little elſe than very pure mercury, united with that 
quantity only of marine acid, which is neceſſary to deprive it of its fluid me- 
tallic form, and to give it a ſaline appearance. | 
The panacea therefore taken internally produces only the effects of mercury 
much divided, and in ſuch a ſtate that its molecules may be divided more and 
more by the action of the veſſels and liquors of the body, without being 
capable of uniting again {> as to form fluid mercury. This remedy is there- 
fore very proper for exciting ſalivations, and produces nearly the ſame effects 
as mercury ! by friction and fumigation. | 
We may employ the panacea with ſucceſs in yenereal diſeaſes, and in others 
in which preparations of mercury are ſuitable. It may be given conveniently 
in pills or in a bolus, mixed with proper ſubſtances, and cannot be given in 
any other manner, becauſe it is inſoluble, and is very heavy, The doſe of it 
is from ſix to twenty-four grains, and even more in ſome circumſtances. See 
the article Mercuey, for the medicinal uſes of this preparation. 
Tit DXXV, 
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is called ſimply parting. That made wi 


entirely purified by the operation, 
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DXXV. PARTIN G. Parting is an operation by which gold and 
ſilver are ſeparated from each other. As theſe two metals reſiſt equally well 
the action of fire and of lead, they muſt therefore be ſeparated by other me- 
thods. This ſeparation” could not be effected, if they were not ſoluble by dif- 
ferent menſtruums. 1 

Nitrous acid, marine acid, and ſulphur, which cannot diſſolve gold, attack 


filver very eaũly ; and therefore theſe three agents furnifſi methods of ſeparating 


ſilver from gold, or of the operation called parting. 


Parting by nitrous acid 1s the moſt convenient, and therefore moſt. uſed, 
and even almoſt the only one employed by 122 and coiners. Wherefore it 
ith the marine acid is only made by 

cementation, and is known by the name of concentrated parting. Laſtly, part- 


ing by ſulphur is made by fuſion, which the chemiſts call the dry way, and is 


therefore called dry parting. We ſhall deſcribe each of theſe methods, 

DXXVI PARTING & AQUA FORTIS. Although 
parting by aqua fortis be eaſy, as we have ſaid, it cannot however ſucceed, 
or be very exact, unleſs we attend to ſome eſſential circumſtances. 

1. The gold and filver muſt be in a proper proportion; for if the gold was 
in too great quantity, the ſilver would be covered and guarded by it the 
action of the acid. | Be | 

Therefore when effayers do not know the proportion of theſe two metals in 


- 
. 


the maſs to be operated upon, they diſcover it by the following method. 


They have a certain number of needles compoſed of gold and filver allayed 
together in graduated proportions, and the allay of each needle is known by a 
mark upon tt. Theſe are called proof-needles. va | | 

When eſſayers want to know nearly the 8 of gold and ſilver in a 
maſs, they rub this maſs upon a touchſtone, ſo as to leave a mark upon it. 
They then make marks upon the touch - ſtone with ſome of the needles the 
color of which they think comes neareſt to that of the maſs. By comparing 
the marks of theſe needles with the mark of the maſs, they diſcover nearly the 
proportion of the gold and filver in the maſs. b 

If this trial ſhews that in any given maſs the ſilver is not to the gold as three 
to one, this maſs is improper for the operation of parting by aqua fortis. In 
this caſe, the quantity of ſilver neceſſary to make an allay of that proportion 


| muſt be added. 


This operation is called quartation, probably becauſe it reduces the gold to 
a fourth part of the whole maſs. ip. 2a | x 
2, That the parting may be exaft, the nitrous acid or aqua fortis employed 


muſt be very pure, and efpecially free from mixture of vitriolic and marine 


acids. Its purity muſt therefore be aſcertained ; and if this be found not ſuf- 
ficient, the acid muſt be purified by an operation called the precipitation of "Aqua 
For T1s. See that article. | 

If the purity of the aqua fortis was not attended to, a quantity of ſilver propor- 
rionable to theſe two foreign acids would be ſeparated during the ſolution; and 


this portion of ſilver, reduced by theſe acids to vitriol of ſilver and to luna cor- 


nea, would remain mingled with the gold, which conſequently would not be 
| | When 
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When the metallic maſs is properly allayed, it is to be reduced to plates, 
rolled up ſpirally, called cornets; or to grains. Theſe are to be put into a 
matraſs, and upon them a quantity of aqua fortis is to be poured, the weight 
of which is to that of the ſilver as three to two: and as the nitrous acid employed 
for this operation is rather weak, the ſolution is aſſiſted, eſpecially at firſt, by 
the heat of a ſand-bath, in which the matraſs is to be placed. When, notwith- 
ſtanding the heat, no further mark of ſolution appears, the aqua fortis charged 
with filver is to be decanted. Freſh nitrous acid is to be poured into the 
matraſs, ſtronger than the former, and in leſs quantity, which muſt be boiled 
on the reſiduous maſs, and decanted as the former. Aqua fortis muſt even 
be boiled a third time on the remaining gold, that all the filver may be cer- 
tainly diſſolved. The gold is then to be waſhed with boiling water. This 
gold is very pure, if the operation has been performed with due attention, It 
is called gold of parting. 

No addition of ; is required, if the quantity of ſilver of the maſs 
is evidently much more conſiderable than that of the gold: perſons who have 
not proof needles, and other apparatus to determine the proportion of the 
allay, may add to the gold an indeterminate quantity of filver, obſerving that 
this quantity be rather too great than too ſmall, and ſo conſiderable as to render 
the mals nearly as white as ſilver; for a large quantity of ſilver is rather 
favorable than hurtful to the operation : Jt has no other inconvenience than 
an uſeleſs expence, as the larger the quantity is of ſilver, the more aqua fortis 
muſt be employed. We ought to attend to this fact, that the color of gold 
is ſcarcely perceptible in a maſs two-thuds of which is ſilver and one-third is 

Id ; this color then muſt be much leſs perceptible when the gold is only one- 
und part, or leſs, of the whole mals. | 

If the quantity of gold exceeds that of the filver, the maſs may be expoſed 
to the action of aqua regia, which would be a kind of inverſe parting, becauſe 
the gold is diſſolved in that menſtruum, and the ſilver is not, but rather re- 
duced to a luna cornea, which remains in form of a precipitate after the ope- 
ration. But this method is not much practiſed, for the following reaſons. 

Firſt, the gold cannot be eaſily ſeparated from the aqua regia ; for if the 
parting has been made with an 1 i prepared with ſal ammoniac, or if 
the gold be precipitated by a volatile alkali, this gold has a fulminating quality. 
and its reduction requires particular operations. If the aqua regia has been 
made with ſpirit of ſalt, and the precipitation effected by a fixed alkali, the 
gold will not then be fulminating, but the precipitation will be very flow, and 
probably incompleat. See Gol D (FuLMINAT IN). 

Secondly, in the parting by aqua regia, the ſilver is indeed precipitated into 
a luna cornea, and thus ſe but this ſeparation is not 2 as a ſmall 
quantity of luna cornea will always remain diſſolved by the acids, if this ſolution 


even could be only effected by the ſuperabundant water of theſe acids. Ac- 
cordingly the filver is not ſo accurately ſeparated from the by aqua regia, 
as the gold is from the ſilver by aqua fortis. We ſhall afterwards ſee, at the 
article Pax TIN (ConcENTRATED), that by this operation, filver may be 
ſeparated from gold without the neceſſity of quartation, although theſe metals 
ſhould not be in a proper proportion for 


__ by aqua fortis. 


Tit t The 
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The gold after the parting by aqua fortis is much more eaſily collected when 
it remains in ſmall maſſes, than when it is reduced to a powder. ' . 

When the maſs has been regularly quarted, that is, when it contains three 
parts of ſilver and one part of gold, we muſt employ, particularly for the firſt 
ſolution, an aqua fortis ſo weakened that heat is required to aſſiſt the ſolution 
of the filver : by which means the ſolution is made gently ; and the gold which 
remains preſerves the form of the ſmall maſſes before the ſolution. If the 
aqua fortis employed were ſtronger, the parts of the gold would be diſunited 
and reduced to the form of a powder, from the activity with which the ſolution 
would be made. | Wa : 

We may indeed part by aqua fortis a mafs containing two parts of filver 
to one part of gold; but then the aqua fortis muſt be ſtronger ; and if the ſo- 
lution be not too much haſtened, the gold will more eaſily remain in maſſes after 
the operation. In both caſes, the gold will be found to be tarniſhed and 
blackened, probably from the phlogiſton of the nitrous acid. Its parts have. 
no adheſion together, becauſe the ſilver diſſolved from it has left many interſtices; 
and the cornets or grains of this gold will be eaſily broken, unleſs they be handled 
very carefully. To give them more folidity, they are' generally put into a teſt 
— a muffle and made red-hot, during which operation they contract con- 
ſiderably, and their pate are approximated. Theſe pieces of gold are then 
found to be rendered much more folid, ſo that they may be handled without 
being broken. By this operation alſo the gold reſumes its color and luſtre ; 
and as it generally has the figure of cornets, it is called gold in cornets, or grain 
gold. Eſſayers avoid melting it, as they chuſe to preferve this form, which ſhews 
0 — ed upon ought Laws bees tevioud) 

The and filver thus operated upon ought to have been previouſly refined” 
by eat: und freed from all allay of other metallic matters, fo that the gold 
which remains ſhould be as pure as is poſſible. Howevet, as this is the only 
metal which reſiſts the action of aqua fortis, it might be purified * parting from 
all other metallic ſubſtances ; but this is not generally done for ſeveral reaſons. 
Firſt, becaufe the refining by lead is more expeditious and convenient for the 
ſeparation of the gold from the imperfect metals; and ſecondly, becauſe the ſilver, 
whey afcerwards ſeparated from the aqua fortis, is pure; laſtly, becauſe moſt 
imperfe& metals do not remain completely and entirely diſſolved in nitrous 
acid, from the portion of phlogiſton which this acid deprives them of, the 
gold _ after the parting mixed with the part of theſe metals which 
is precipitated, * i 

The gold remning after the parting ought to be well waſhed, to cleanſe: 
it from any of the ſolution of ſilver which might adhere to it; and for this 

urpoſe diſtilled water ought to be uſed, or at leaſt water the purity of which 
Fas been aſcertained by its not forming a precipitate with a ſolution of filyer, 
becauſe fuch a precipitate would alter the purity of the gold. 

The ſilver diffolved in the aqua fortis may be ſeparated either by diſtillation, 
in which caſe all the aqua fortis is recovered: very pure, and fit for another 
parting ; or it may be precipitated by ſome ſubſtance which has a greater af- 
Eniry than this metal with nitrous acid. Copper is generally employed for this 
purpoſe at the mint. 15S 33 235% " | di 4d if KI TY $i 1 #3 _ 5 
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The ſolution of ſilver is put into co 


the copper, and the ſilver precipitates. 
new ſolution is decanted, hich 


is then a ſolution of copper, 
is to be well waſhed, and may be melted into. an ingot. It is 
_ filter. When this filver has been obtained from a maſs which had been re- 
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r veſſels. The aqua fortis diſſolves 
hen the ſilver is all precipitated, the 
The precipitate 

called parted 


fined by lead, and when it has been well waſhed from the ſolution of copper, it 


is very pure. 


Mr. Cramer obſerves juſtly in his Treatiſe on Eſſaying, that however accurately 
the operation cf parting has been performed, a ſmall portion of ſilver always 
remains united with the gold, it the parting has been made by aqua fortis ; 
or a ſmall portion of the gold remains united with the ſilver, if the parting 
has been made by aqua regia; and he eſtimates this ſmall allay to be from a 
two hundredth to. a hundredth and fiftieth part, which quantity may be con- 
ſidered as nothing for ordinary purpoſes, but may become ſenſible in accurate 


chemical experiments. (a) 


(z) The miſs of gold and ſilver to be 
quarted, ought previouſly to be granulated, 
which may be done by melting it ina crucible, 
and powng it into a large veſſel full of cold 
water, while at the ſame time a rapid cir- 
_ cular motion is given to the water by quick- 
ly ſtirring it round with a flick or broom. 


The veſſels generally uſed for this opera- 


tion, called parting-glaſſes, have the form of 
truncated cones, the bottom being common- 
ly about ſeven inches wide, the aperture 
bout one or two inches wide, and the height 
about twelve inches. Theſe glaſs veſſels 
ought to have been well annealed, and choſen 
free from flaws ; as one of the chief inconve- 
niencies attending the operation is, that the 
glaſſes are apt tocrack, by expoſure to cold, and 
even when touched by the hand. Some opera- 
tors ſecure their glaſſes by a „ For this 
purpoſe they ſpread a mixture of quicklime 
Naked with beer and whites of Ny upon linen 
cloth, which they wrap roundthe lower part of 
the veſiel, leaving the upper part uncovered, 
that they may fee the progreſs of the opera- 
_ tion; and over this cloth they apply acompoſi- 
tion of clay and hair, Schlutter adviſes to put 
the paiting-glafles in copper veſſels — 
ſome water, and ſupported by trevets, wi 
fire under them. hen the heat commu- 
nicated by the water is too great, it may be 
diminiſhed by adding cold water, which 
muſt be done wy carefully by pouring 
againſt the ſides of the' pan, to prevent too 


ſudden an application of cold to the parting- 
glaſs. The intention of this contrivance is, 
that the contents of the glaſſes, if theſe ſhould 
break, may be received by the copper veſſel. 


the author of the Dictionary. 


Into a glaſs fifteen inches high, and ten or 
twelve inches wide at bottom, placed in a 
copper- pan twelve inches wide at bottom, 
fiſteen inches wide at top, and ten inches 
high, he uſually put about eighty ounces of 
metal, with twice as much aqua fortis. 

The Fortis ought to be ſo ſtrong as to 
be capable of acting ſenſibly on ſilver when 
cold, but not ſo ſtrong as to act violently. 
If the aqua fortis be very ſtrong, however 
pure, — if the veſſels be well oft, a ſmall 
2. the gold will be diſſolved along 
with filver, which is to be guarde 
againſt, _. | 
Little heat ought to be applied at the be- 
ginning, the liquor being apt to ſwell and 
riſe over the veſſel ; but when the acid is 
nearly ſaturated, the heat may be ſafely en- 
creaſed. 

When the ſolution ceaſes, which may be 
known by the diſcontinuance of the effer- 
veſcence, or emiſſion of air-bubbles, the 1i- 
quor is to be poured off, If any grains ap- 
pear entire, more aqua fortis muſt be added, 


that all the ſilver may be diſſolved. If the 


operation has been performed ſlowly, the re- 
maining gold will have {till the form of diſ- 
tint maſſes, which are to receive ſolidity 
and color by fire, in the manner directed b 
If the oper 
ration has been performed haſtily, the gold 
will have the err of a black mud or 
powder, which after five or fix waſhings with. 
pure water muſt be meked. 8 88 i 
The is uſually recovered by precipitat- 
ing it from the aqua fortis by means of cops 
per- veſſels into which the liquor is poured, 
| os 
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DXXV. PARTING (CONCENTRATE D). Con- 
centrated parting is alſo called parting by cementation, becauſe it is actually per- 
formed by cementation. This parting or r of gold is uſed when the 
quantity of it is ſo great in proportion to the ſilver, that it cannot be ſeparated 
by aqua fortis. This operation is done in the following manner. 

A cement is firſt prepared compoſed of four parts of bricks powdered and 
ſifted, of one part of green vitriol calcined till it becomes red, and of one part 
of common ſalt. The whole is very accurately mixed together, and a firm 
paſte is made of it by moiſtening it with a little water or urine. This cement 
is called cement royal, becauſe it 1s employed to purity gold, which is conſidered 
by chemiſts as the king of metals. ; 

The gold to be cemented is to be reduced to plates as thin as ſmall pieces 
of money. At the bottom of the crucible or cementing-pot, a ſtratum of 
cement, of the thickneſs of a finger, is to be put, which is to be covered with 
plates of gold; upon theſe another ſtratum of cement is to be laid; and then 
more plates of. gold, till the crucible or pot is filled with theſe alternate ſtrata 
of cement and of gold. The whole is then to be covered with a lid, which is 
to be luted with a mixture of clay and ſand. This pot is to be placed in a 
furnace, or oven, and heated by degrees till it is moderately red, which heat 
is to be continued during 24 hours. The heat muſt not be ſo great as to melt 
the gold, The pot or crucible is then left to cool, and the gold is to be care- 
fully ſeparated from the cement, and boiled at different times in a large quantity 
of pure water. This gold is to be eſſayed upon a touchſtone or otherwiſe; 
and if it be found not — purified, it is to be cemented a ſecond time 
in the ſame manner. : | 

The vitriolic acid of the bricks and of the calcined vitriol diſengages the. 
acid of the common ſalt during this cementation : and this latter acid diſ- 
ſolves the ſilver allayed with the gold, and ſeparates it by that means. 

This experiment proves, that although marine acid, while it is liquid, cannot 
attack ſilver, it is nevertheleſs a powerful ſolvent of that metal. But for this 
purpoſe it muſt be applied to the ſilver in the ſtate of vapors, extremely concen- 
trated, and aſſiſted with a conſiderable heat. All theſe circumſtances are united 
in the concentrated parting. | 
This experiment proves alſo, that notwithſtanding all theſe circumſtances, 
which favour the action of the marine acid, it is incapable of diſſolving gold. 

Laſtly, the marine acid in this ſtate more effectually diſſolves the ſilver than 
the nitrous acid does in the parting by aqua fortis, ſince this operation ſucceeds 


or of plates of copper which are thrown The precipitated filver muſt be well waſh- 
along with the liquor into glaſs-veſſels. A ed in boiling water, and fuſed with ſome 
— heat is required to accelerate nitre, the uſe of which is to ſcorify any cu- 
this precipitation. Dr. Lewis ſays, he has us particles, which may adhere to the 
obſerved that when the aqua fortis was per- ſilver. 

fectly ſaturated with filver, no precipitation From the ſolution of copper in aqua fortis, 
was occaſioned by plates of copper, till a a blue pigment called verditer is obtained by 
drop or two of aqua fortis was added to precipitation with whiting. See VII 
the liquor, and then the precipitation began piTzR,. pes | 
and continued as uſual, | q 

4 we 
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well when the ſilver is in ſo ſmall a proportion as that it would be protected 
from the action of the nitrous acid in the ordinary parting. 

Inſtead of ſea ſalt, nitre may be uſed with equal ſucceſs; becauſe the nitrous 
acid is then put in a ſtate to attack the filver, notwithſtanding the quantity of 
gold which covers it. 

Several chemiſts and artiſts uſe both nitre and common falt in the cement 
royal; which ſhews that the acids of aqua regia, applied in this manner at the ſame 
time to gold and to filver, attack the latter metal preferably to the former. (a) 

The gold muſt be very carefully waſhed after the operation to cleanſe it 
from particles of diſſolved filver, which otherwiſe would ftick to it. 

The ſilver may be ſeparated from the cement by fuſion with a ſufficient 
— Fro lead and — and by cupelling the lead which retains the 
ilver. (6) 

DXXVIII PARTING (DRY). Dry parting, or 7 
fuſion, is performed by ſulphur, which has the — of — Hed ally Sick 
filver, while it does not attack gold. 

This method of ſeparating theſe two metals would be the cheapeſt, the moſt 
expeditious and convenient of any, if the ſulphur could diſſolve the ſilver, and 
ſeparate it from the gold as well and as eaſily as nitrous acid does: but, on the 
contrary, we are obliged to employ particular treatment, and a kind of con. 
centration, to begin the union of the ſulphur with the filver allayed with gold. 
Then repeated and troubleſome fuſions muſt be made, in each of which we are 
obliged to add different intermediate ſubſtances, and particularly the metals 
which have the ſtrongeſt affinity with ſulphur, to aſſiſt the precipitation, which 
in that caſe does not give a regulus of pure gold, but a gold flill allayed with 
much filver, and even with a part of the precipitating metals; fo that, to com- 
pleat the operation, cupellation is neceſſary, and alſo parting by aqua fortis. 

From what we have ſaid concerning this operation we may perceive, that it 
ought not to be made but when the quantity of ſilver with which the gold is 
allayed is ſo great, that the quantity of gold which might be obtained by the 
ordinary parting is not ſufficient to pay the expences; and that it is only proper 
for concentrating a larger quantity of gold in a ſmaller quantity of filver, As 
this _ parting is troubleſome, and even expenſive, it ought not to be under- 
taken but on a conſiderable quantity of filver _— with gold. Accordingly, 
Cramer, Schlutter, Schindler, and all good chemiſts and artiſts who have given 
proceſſes for the dry parting, recommend its uſe only in the aboye-mentioned 
caſes. We wiſh that this operation could be improved: it would be much 
more advantageous, if it could be done by two or three fuſions ; and if by 


(a) By this method ſome of the gold again melted, beat into plates, and cemented 


would probably be diflalved along with the as before. The operation is troubleſome, 


ſilver. As no advantages are ſaid to attend and is now little uſed, excepting, as Dr. 

it, to give it preference to cementation with Lewis ſays, for extracting filver or baſe 

nitre or with ſea-ſalt ſingly, Dr. Lewis metals from the ſurface of geld, and thus 

does judiciouſly, I think, di{approve of it. giving to an alloyed metal the color and 
(% Gold is never purified by one ope- appearance of pure gold. 

ration of this kind. It muſt therefore be | 7 


theſe 


| 
| 
| 
| 
| 
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cheſe an exact ſeparation could be obtained of a ſmall quantity of gold mixed 


with a large quantity of ſilver. (c) 


Under the article Pux tr IAT ION of 


GoLD by AnTiImMony, we ſhall ſce that 


this purification is a true dry parting, and we ſhall there find the theory of what 


paſſes in that operation. 


(c) As this operation for extracting a 
ſmall quantity of gold from a large quantity 
of ſilver is, notwithſtanding its inconve- 
niences, approved by Schluttcr, Scheffer, 
and other authors, and practiſed in Hartz, 
we ſhall add to the article in the Dictionary 
concerning it, what Dr. Lewis, in his ex- 
cellent Hiſtory of Gold, has ſaid upon the 
0 54525 
he moſt advantageous method of ſepa» 
rating a ſmall portion of gold from a we 
one of ſilver appears to be by means of ſul- 
phur, which unites with and ſcorifies the 


| lilver without affecting the gold: but as ſul- 


phurated ſilver does not flow thin enough to 
ſuffer the ſmall particles of gold diffuſed 
through it to reunite and ſettle at the bot- 


tom, ſome addition is neceſſary for collecting 


and carrying them down. 

In 3 to the commixture with the ſul- 
phur, fifty or ſixty pounds of the mixed 
metal, or as much -as a large crucible will 
receive, are melted at once, and reduced 
into grains by lading out the fluid matter, 
with a ſmal] crucible made red-hot, and 
pouring it into cold water ſtirred with a 
rapid circular motion. From an cighth to a 
fifth of the granulated meta], de as it 


is ric her or p orer in gold, is reſerved; and 


the rel well mingled with an eighth of 
powdered ſulphur. The grains enveloped 


with the ſulphur are again put into the cru- 
cCilble, and the fire kept gentle for ſome time, 


that the ſilver, before it melts, may be tho- 
roughly penetrated by the ſulphur ; if the 


| fire was haſtily urged, great part of the ſul - 


phur would be diffipated, without acting 
upon the metal. N 

If to ſulphurated ſilver in fuſion pure ſilver 
be added, the latter falls to the bottom, and 
forms there 4 diſtinct fluid, not miſcible 
with the other. The particles of gold, hav- 
ing no affinity with the ſulphurated filver, 
join themſelves to the pure ſilver, wherever 
they come in contact with it, and are thus 
transferred from the former into the latter, 


more or leſo perfectly according as the pure 


fabver was more or leſs thoroughly diffuſed 


through the mixed. It is for this uſe that a 


rt of the granulated metal was reſcrved. - 
he ſulphurated maſs being brought. into 
rfect fuſion, and kept melted for near an 
our in a cloſe covered crucible, one third 
of the reſerved grains is thrown in; and as 
ſoon as this is melted, the whole is well 
ſtirred, that the freſh filver may be diſtri- 
buted through the mixed, to collect the gold 
from it, The ſtirring is performed with a 
wooden rod; an iron one would be corroded 
by the ſulphur, ſo as to deprive the mixed 
of its due quantity of ſulphur, and likewiſe 
render the ſubſequent” purification of the 
filver more troubleſome, The fuſion being 
continued an hour longer, another third of 
the unſulphurated grains is added, and an 
hour after this the remainder ; after which 
the fuſion is further continued for ſome 
time, the matter being ſtirred at leaſt every 
half hour from the beginning to the end, and 
the crucible kept cloſely covered in the in- 
tervals. | ! 
The ſulphurated ſilver appears in fuſion 
of à dark brown color: after it has been 
pe melted for a certain time, a part of the 
fulphur having eſcaped from the top, the 


ſurface becomes white, and ſome bright 


drops of filver, about the ſize of peas, are 


perceived on it. When this happens, which 


is commonly in about three hours after tae 
laſt- addition of the reſerved grains, ſooner 
or later according as the crucible has been 
more or leſs cloſely covered, and the matter 
more or leſs ſtirred, the fire muſt be imme- 
diately diſcontinued ; for otherwiſe more 
and more of the filver, thus loſing its ſul- 
phur, would ſubſide and mingle with the 
art t the bottom in which the gold is col- 
ſected. The whole is poured out into an 
iron | mortar greaſed and duly heated; or if 
the quantity is too large to be ſafely lifted 
at once, a part is firſt laded out from the 
top with a ſmall crucible, and the reſt 
poured into the mortar. The gold, diffuſed 
at firſt through the whole maſs, is now 
found collected into a part of it at the bot- 
tom, amounting only to about as inuch as 
Was 


. 


1 
DXXIX. PELICAN. A pelican is a glaſs alembic conſiſting of 
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one piece. It has a tubulated capital. from which two oppoſite and crooked 
| beaks paſs out, and enter again at the belly of the — This veſſel has 
been contrived tor a continued diſtillation and cohobation, which chemiſts call 
circulation, The volatile parts of ſubſtances put into this veſſel riſe into the 
capital, and are obliged to return through the crooked beaks into the cucurbit; 
and this without interruption, or luting and unluting the veſſels. | 

Although the pelican ſeems to be a very convenient inſtrument, it is never- 
theleſs little uſed, and even much neglected at preſent, either becaule the mo- 
dern chemiſts have not ſo much patience as the ancient chemiſts had, for 
making long experiments; or becauſe they find that two matraſſes, the mouth 
of one of which is inſerted into the mouth of the other, produce the ſame 
effect. See Plate J. 

DXXX. PEL LICL E. By this word chemiſts mean a very thin 
faline cruſt, which is formed upon the ſurfaces of ſolutions of ſalts, when they 
are evaporated to a certain degree. This pellicle is nothing elſe than a number 
of ſaline particles cryſtallized -by evaporation at the-ſurface of the liquor rather 
than any vhere a becauſe the evaporation is made there. I hele ſmall 
cryſtals of ſalt at firſt cover the ſurface of the liquor, and give it a duſky ap- 


of lead is at moſt ſorty pounds on a quintal 


was reſerved unſulphurated. This part ma 
4 or hundred pounds of the ore, The lead 


be ſeparated from the ſulphurated ſilver above 


- 
. 
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it by a chizel and hammer; or more per- 
fectly, the ſurface of the lower maſs being 
generally rugged and unequal, by placing 
pl. e maſs with its bottom upwards in 
a crucible: the ſulphurated part quickly 
melts, leaving unmelted that which contains 
the gold, which may thus be completely fe- 
parated from the other. The ſulphurated 
ſilver is eſſayed, by keeping a portion of 
it-in fuſion in an open crucible, till the ſul- 
phyr is diſſipated ; and then diſſolving it in 
aqua fortis, If it ſhould {till be found to 


contain any gold, it is to be melted again; as 


much more unſulphurated filver is to be 
added.as was employed in each of the former 
injections, and the fuſion continued about 
an hour and a half. 2 

The gold thus collected into a part of 

ſilver may be further. concentrated into a 
' ſmaller part, by — the maſs and 


repeating the e proceſs, The operation 
may be again and again, repeated, till ſo 
much of the filver is ſeparated, that the re- 


mainder may be: parted by aqua fortis with - 
out too much expence. ' 
The foregoing proceſs, according to Mr. 
Schlutter, is practiſed at Ramme „in 
the Lower Hartz. The prevailing metal in 
the ore of Rammelſberg is lead: the quantity 


VU uu 


4 


worked off on a: teſt or concave hearth yields 
about a hundred and ten grains of filvet, and 
the ſilyer contains only a three hundred and 
eighty-fourth part of gold; yet this little 
_ of gold, — ſcarcely* to a 
third of a grain in a hundred weight of the 
ore, is thus colleded with profit. The 
author above-mentioned confines this me- 
thod of ſeparation to ſuch ſilver as is poor in 
gold, and reckons parting with aqua fortis 
more advantageous where the gold amounts 
to above a fixty-fourth of the ſilver: he ad- 
viſes alſo not to attempt concentrating the 
gold too far, as a portion of it will always 
taken up again by the filver. Mr. Scheffer, 
however, relates (in the Swediſh Memoirs 
for the year 2752) that he has by this me- 
thod brought the gold to perfect ſineneſs ; 
and that he has likewiſe collected all the 
gold which the filver contained; the ſilver 
of the laſt operations, Which had taken up a 
portion of the gold, being reſerved to be 
worked over again with a freſh quantity of 
old-holdin Geer, The ſulphurated ſilver 
is purified by continuing it in fuſion for 
ſome time with a large ſurface expoſed to 
the air; the ſulphur gradually es, and 
leaves the filver eatire,” 


pearance, 
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pearance, as if it were covered with duſt or with a very thin ſkin, from which 
appearance the name of pellicle has been given. 


$14 


As all cryſtallizable falts — be cryſtallized by evaporation alone, in the 
ſolution therefore of any of theſe ſalts a pellicle may be formed; and 1 as 
all ſolutions of ſalts, evaporated till a pellicle is formed, furniſh cryſtals by ex- 
poſing the liquor to cold, chemiſts have eſtabliſhed a general rule for cryſtalli- 
z⁊ation, to evaporate ſolutions of ſalts till a pellicle is formed, and then to leave 
them to cryſtallize by expoſure to cold. | 
This rule is applicable to many ſalts, but is not general; for ſome ſalts, as 
common falt, do not cryſtallize by expoſure to cold, although the ſolution of 
them has been previouſly evaporated till a pellicle has been formed ; while 
other ſalts, as nitre and Glauber's ſalt, may be cryſtallized in great quantities, 
although their ſolutions have not been eyaporated ſo much as that a pellicle has 
been formed. Hence, to cryſtallize ſuch ſalts as common ſalt, the evaporation 
muſt be continued after the pellicle has been formed; and to obtain fine cryſtals 
of nitre, Glauber's ſalt, and others which cryſtallize in a ſimilar manner, the 
evaporation muſt not be continued till a pellicle is formed, but their ſolutions 
muſt be left to cool lowly before it has been ſo much evaporated. See Cxvs- 


TALLIZATION of SALTS. ' 1 | 
DXXXI. PENNY- WEIGH TS. Penny-weights are ficti- 
ed, to ſpecify 


tious parts into which we ſuppoſe any maſs of ſilver to be div 
its degree of purity. - 

Any maſs of ſilver, the purity of which is to be examined, is ſuppoſed to 
conſiſt of twelve equal parts called penny- weights; and if the ſilver be per- 
fectly fine, and contain no allay, then the twelve parts of the maſs are all of 
pure ſilver, and this ſilver is ſaid to be /filver of twelve penny-weights, If the 
maſs of filver contain a twelfth part of allay, it will then contain only eleven 
parts of pure ſilver, and it will be called ver of eleven penny-weig bus, &c. 

To expoſe more preciſely the value of ſilver, each penny - weight is fubdivided 
into twenty four grains. (d) ä 

DXXXII. PEPPER. (e) 

(4) A iebt is alſo a real weight The reſinous extract obtained by applyi 
Al the — of metals. It is — —— 


to twenty-four real grains, and is the 
twentieth part of an ounce troy. 

(e) Peeeer. Neuman ſays, that Piments, 
or Jamaica Pepper, appears from a chemical 


examination to contain, 1. An indiſſoluble 


earth, exceeding in quantity all the other 

principles taken eee and amounting to 

five drams and a ſcruple in an ounce. 2. 
Gummy or mucilaginous matter, which is 
the ingredient next in quantity. An ounce 
treated with water at firſt gave two drams 
and two grains of gummy extract; and an- 
other ounce, freed by rectified ſpirit from all 
that the menſtruum could diſſolve, yielded 
ſtill with water five ſcruples of mucilage. 


3 . A refinous ſubſtance in ſmaller quantity. 


- ounce of pepper contains ſcarc 


kin 


rectiſied ſpirit at firſt, amounted to only one 
dram and fix grains from an ounce ; an 


ounce freed from its mucilaginous matter by 


coction in water, yielded of pure refia no 
more than one ſcruple. 4. An eſſential oil 
in ſtill ſmaller quantity; of this principle an 
balfa dram, 

Upon examining the qualities ef the ſe- 
veral products, it appeared, that the oil is 
the principal and characteriſtie part, con- 
taining all the ſmell and the aromatic flavor, 
though not the pungency of the berry. As 


the prevailing flavor of pimento approaches 


that of cloves, the oil alſo greatly reſeinbles 
the genuine oil of cloves. It has the ſame 
of ſmell and taſte, diſcovers no gteat 


heat or pungenc;, and is ſo heavy as to fink in 
1 Water: 
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DXXXIII. PERUVIAN- BAR K. (/) 
DXXXIV. PETRO LE U M. See Brruukx. 
DXXXV. PETUNT SE. 


(s) 
DXXXV. PHLE GM. Chemits have given the name Phlegm to 
the moſt watery part obtained from bodies by diſtillation or otherwiſe. 


Phleg 
the bodies from which it is obtained, 
water: to which may be added, that the oil 
of pimento, like that of cloves, reſides chiefly 
in the ſhelt or cortical part, the internal 


ſubſtance yielding little or none, 2. That 
the heat and pungency are lodged in the 


* reſin, In this reſpect alſo pimento agrees 


alſo more mild. 


with cloves : but as pimento in ſubſl ance is 


far leſs hot and fiery than cloves, its reſin is 
. That the gummy parts 
ivity. | 


have — — 
Kectißed ſpirit of wine elevates nothing 


from this ſpice in diſtillation, the oil of pi- 
menta being too ponderous to riſe with ſo 


ligbt a fluid, The only way of making a 


ſpirit from it is to diſſolve ſome of the oil in 


pure ſpirit of wine, An agreeable ſpirituous 


water may be made with proof ſpirit, the 
— phlegm in that liquor carrying up a 


oil, * 
The black pepper of the Eaſt Indies _ 
an 


tains an eſſential oil which has a ſtr 


durable ſmell, and a taſte the mildeſt of all 


eſſential oils, This oil is partly elevated in 
diſtillation by reihed ſpirit of wine; which 
thereby acquires the flavor, but none of the 
pungency, of the pepper. The ſpirituous 
extract is excallivey ery. The watery ex- 
tract is alſo very hot and biting. Neither 
this menſtruum nor the ſpirit can, ſingly, 


extract all the hot matter of the pepper. 


Sixteen ounces of black pepper yielded 
with water ten ounces of 


| my extract, 
and afterwards with recti ſpirit three 
drams of reſin: another pound, treated firſt 
with ſpirit, gave two outices and two drams 
of 


reſinous extract; and afterwards, with 


- water, ſeven ounces four drams and two 


ſcruples of gummy matter. This laſt extract 


had ftill ſome degree of pungency, reQified 


ſpirit ſeeming. not to take up all the active 


parts any more than water. Of effential oil, 


is frequently water mixed ſuperabundantly, and not combined in 


Such are the phlegms obtained by diſ- 


nature of its chemical principles ; and is, in 
effect, the ſame kin] of fruit gathered be- 
fore it is grown fully ripe, and freed from 
the outer ſkin. Neuman. 

Peruvian Bark. Neuman ſays, 
that from a pound of Peruvian bark retifed 
ſpirit extracted ten drams and two ſcruples 
of reſinous matter ; and that water extracted 
from the reſiduum five drams of gummy 
matter, He ſays alſo, that by applying 
water firſt, and afterwards ſpirit, to the 
reſiduum, ſeven drams and a ſcruple of 
gummy matter, and fix drams of refinous 
matter were extracted. To this Dr. Lewis 
adds the following note. Se his edition of 
Neumin's Works, 

Different ſorts of Peruvian bark differ 
conſiderably in their yield of extract. Thoſe 
which I examined afforded a much larger 
quantity of reſinous extract than Neuman 
obtained from his. + 3 of 

ce Tt is obſervable of this drug, ſays he, 
that its aftringency reſides wholly in the 
reſin, which does not appear to be in any 
degree ſoluble in watery liquors, but its 
bitterneſs in a gummy-reſinous ſubſtance, 
or ſuch a one as is ſoluble both in water or 
in ſpirit. Both principles may be extracted 
by boiling in water, the reſin melting out 
by the heat, and rendering the liquor turbid. 

he decoction in this ſtate taſtes aſtringent 
as well as bitter; but on ſtanding it depolites 
the refin and becomes clear, and then proves 
ſimply bitter. Repeated coction and la 
quantities of water are neceſſary for extract- 
ing all the virtues of the bark : the reſin 
melts out in the firſt boilings : the decoctions 
made afterwards are tran t and bitter, 
without the leaſt turbidneſs or aftringency.” 

(xs) PzTUNTsE. This is the Chineſe 
name giyen to a ſtone-which is one of the 


about two drams and a half may be obtained ingredients of oriental porcelain. . It is ſaid 
from a pound. 5 to be white, fuſible by fire, to give phoſ- 
White pepper has the ſame kind of taſte and phoric light when rubbed, and to have the 
- flavor as black, but in a much leſs de · other properties of the ſtones called fluors. 
- gree, It agrees alſo with the black in the Ser PaxcaLan, © - 
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moſt pure and ſimple inflammable principle. 


accurately known. 
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tillation with the heat of a water-bath, from all thoſe vegetable and animal 


= * 


matters which contain no principle ſo volatile as to miſe, wigh a leſ heat than 


that of boiling water. Theſe phlegms, which ate prodpced merely by drying, 


are nothing but water almoſt pure, that is, the, water of vegetation: but a 
hlegm conſiſting of water which had been combined in any body, as, for 
inſtance, the phlegm obtained in the diſtillation of oils, is tar, ftpm being a pure 
water. Ir is ſtill mixed and even united with a ſenſible quantity of the prin- 
ciples of the body, and requires further operations, and chiefly the aſſiſtance of 
intermediate ſubltances, to ſeparate it perfectly. 7 3 ONE = 
Neither is that phlegm pure water, which, though it is ſuperabundant, yet 
adheres to certain ſubſtances, eſpecially to thoſe that are volatile. Such are 
liquid volatile alkalis, and moſt alkalis. By diſtillation we may ſeparate a con- 
ſiderable quantity of their * or ſuperabundant water, which operation is 
called dephlegmation : but this phlegm contains always a certain quantity of the 
ſaline matters with which it was originally mixed. wt ht 
Hence we may ſee that the word Phlegm ſignifies in general the moſt watery 
part ſeparated from ſeveral bodies, but that it is rarely pure water; and chat 
phlegms differ-from each other according to the nature of the ſubſtances from 
which they are obtained. | | ee eee 
DXXXVI. PHLOGIS TON. By pblegiben chemiſts mean the 
Amongſt the various natural bodies, ſome have been obſerved to be capable, 
by expoſure to fite · with the concurrence of air, of being kindled, of producing 
flame, of augmenting the fire, and of maintaining and ſupporting it; while other 
bodies, by expoſure to fire, do indeed become hot, red, and luminous dut 
are incapable of producing flame, or of maintaining fire. Theſe latter ſub- 
ſtances do not burn, but only are penetrated by a foreign fire, and ceaſe to be 


hot and luminous, when this extraneous fire is removed from them. 


Theſe bodies are diſtinguiſhed from each other by calling the former \combu/- 


tible bodies; and the latter incombuſtible. Chemiſts have always made a great 
diſtinction betwixt theſe two kinds of bodies, and have perceived that the 
inffammability of the former was cauſed by à principle which did not exiſt in 
the latter: but as this inftammable principle cannot he ſeparated from the other 
| Prin of bodies, nor be obtained pure; and, conſequently, as it is unpaſ- 


ble to diſcover all the properties which are peculiar to it, and which diſtinguiſh 
it from all other ſubſtapces, the ancient, chemitts: had very confuſed notions-of 
this inflammable principle; and even now, notwithſtanding all the ſagacity of 


the greateſt modern chemiſts, this is, of all the principles of bodies, the leaſt 


- 


The great error of ancient cheiniſts was, in not ſufficiently; diſtinguiſhing, this 


; princ e from other more compound bodies, which indeed contain much of it, 
ut 


f which it is only a conſtituent part. For inſtance, they confounded it with 
oil and with ſulphur, the names of which ſobſtantes were 'indiſcriminately given 


do it, although neither oil nor ſalphur be che phlogiſton of the moderns, but 
bd oor ere 


principle enters. 


On the other hand, as oil, ſulphur, and, Other iunammable matters, differ ſo 
much from each other that they cannot be conſidered as the ſame thing, fp. 
0 1 \ o | ably 
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bably the ancients, who ſometimes gave it one and ſometimes another of the 
names of theſe inflammable compounds, miſtook its unity and identity; that 
is, they did not know, that one only inflammable principle exiſts, always the 
lame, always ſimmar t itſelf, either in oils, or in ſulphur, or in coals, in a 
Word, in any combhſtible Gheteyer. We owe the knowledge of theſe impor- 
tant truths. to modern cheqiſts, and particularly to the illuſtrious Stahl, who 
has created in ſome Męaſure a new. chemiltry, and entirely changed the ap- 
pearance of this ſcicnce. All chat we mall ſay concerning phlogiſton or fire as 
a prineiple af bodies Mall be the grounds of the doctrine of that chemiſt con- 
ceraing this. important matter. Jo that we ſhall only add ſome obſervations 
— ro. attentnve examipation of the, phenomena. 

Phlogiſtos ought to : confilered as-alencatary fire combined, and rendered 

ane af the/principles.gf combyuttile bodies. 

The principal phenomena exhibized by combuſtible bodies are. to kindle, to 
excite heat and light, to produce the ſame effects upon other bodies as are pro- 
duced by the ſolar xays united in a focus, or by che friction of hard bodies. All 
theſe-bodicy may bo ãnffaqſed or put into an igneous ſtate by the touch of pure 
hre rendered. actige, or, Which js che ſara; thing, by the contatt of any body 
actually in che ſtatr co ignbienn 
Tb combuſtien ef . decompolitiqn and 17 7. of their 
component prindiples 3. ahd the phenomena of combuſtion ſubſiſt more or leſs 
ſenſibly, till the fire Which enter gd inte their compoſition as inciple be en- 
tirely chſengsged, exhauſted, or giſſipated. What remains bee of the 


burnt body belongs to the claſs of incombuſtibles. Thele phenomena leave no 
deubie Mat elementary Bae eotess, 7 Lachlan the e af che e 
.(bodiess 1 See CM ee 


| Boeehaaverthinks:qhat compuſtihla bodies gre gre, opt hanged injo,glementary be 
during ahetis combukzon ; oa, {ays: he if it were ſo, the element of fire 
would be iniinitely 1 1 but we may reply, that this event would not 
—— af this fire, thus diſengaged from bodies, be capable of entering into 
nem epmbinstions, — of fonming new inflammable bodies; but, uh; from the 
. fame. reafom that it antered into the coin of the firſp combuſtible bodies, 
it way 4lſe enter into; nem Ghajlar combinations. Thus, diaually circu- 
- lates, Amte che other elements, which are ſonngtimes pore, ke, clengaged 
from all: badies, and, capable of n. all their properties, and ſometimes 
ate combined, united: with. other bodies, and forming compounds in which their 
pPftape rxias are more or defs diſguiſed and modified by thoſe of the other principles 
wich which the arg — and thus theſe elements eee in Ln 
_ Contiaatedaperatigns of nature from one of theſe ſtatęs to the o 
| We oannot indeed caſily congeive how pure, Aunt, © parts 
appear always agitated by a violent motion, and deprived all-cohe on, or, of 
any di a to-adherc in a fixed manner to, the parts gf other bodies (ee 
Tant) join, as a principle, in ſo conſtant and ſolid a manner; that is, 
that each of its primary integtant parts ſhould ſo ſtrongly unite and adhere to 
esd Nad, ges, integrant parts of, any ſolid body, chat it ſhould become 
deprived of ity, mobility, and of almoſt all the activity which is eſſential 
to it. We nevertheleſs ſee, from all the chemical henomena, that the nature 
and quantity of contact of the integrant and conſtituent parts of bodies are 
capable 


518 P H L 


capable of producing the moſt ſurprizing unions and combinations. Facts alſo 
demonſtrate, that this union of the parts of fire with other bodies really exiſts ; 
for otherwiſe' we cannot conceive the phenomena of combuſtible bodies. 

The phlogiſton, then, or inflammable principle of - modern chemiſts, can be 
nothing elſe than the pureſt and ſimpleſt fire, conſidered in its ſtate of combi- 
nation, and not in that of aggregation : but we do not yet know whether pure 

fire be ſuſceprible of combining without any intermediate ſubſtance with all the 
bodies with which we find it united; or whether it cannot enter into theſe com- 
binations, but by the aſſiſtance of an union previouſly contracted” with ſome 
ſubſtance more diſpoſed than others to combine with it, by means of which it 
is then rendered capable of entering into all the compounds in which we find 
it. If this be the cafe, phlogiſton is not pure elementary fire, but this element 
previouſly combined with another, and is only a ſecondary principle, Reaſons 
may be given for and againſt theſe opinions, which we ſhall mention. 
* Firſt, we ſhall obſerve, that chemiſts have not been able to ſeparate and 
procure alone what they call the inflammable principle of bodies, although they 
can eaſily enough procure the other ſecondary principles. They have only 
been able to diſengage it from bodies by combuſtion, and then it neceſſarily 
reſumes the ſtate of pure and active fire, which is well known to be incoercible ; 
or elſe it is taken from one body by means of another applied to it, with which 
it unites as ſoon as it quits the former. In this ſecond caſe, it is indeed ſeparated 
from a body without combuſtion, and without reducing it to actual fire; but it 
is not obtained alone and pure, ſince it only quits one combination to enter at 
the ſame time into another. - „ 00 01 | 0 Ot 
This d:fficulty, hitherto not ſurmounted, of eget — inflammable prin · 
ciple of bodies in any other ſtate than that of free and active fire, appears do us 
| one of the ſtrongeſt reaſons for believing that phlogiſton is nothing elſe than 
pure fire, but deprived of its activity by the union it contracts with any ſub- 
: - ſtance. If this be the caſe, phlogiſton has no other properties than thoſe of pure 
fire; or, to ſpeak more accurately, it has no other, as phlogi than thoſe 
which ariſe from the union of pure fire with the ſeveral ſubſtances with which 
it is united. Theſe properties are then 2 to each of theſe combinations, 
and different according to the nature of the ſubſtances combined with fire. 
However that may be, the power which chemiſts have of transferring the 
inflammable principle from one combination to another, with combuſtion and 
diſſipation, has furniſned them with the means of making moſt importunt obſer- 
vations on the effects which it produces in many chemical operations, and of 
remarking the E it communicates to the ſeveral ſubſtances with 
which it unites. They have ared the properties of a body farniſhed with 
its inflammable principle, with thoſe of this ſame body when deprived-of this 
principle. They have examined the b of ſubſtances with which 
they have been able to combine phlogiſton. By obſerving this principle in its 
- progreſs from one combination to another, and by thus tracing it, Beccher, who 
called it inſlammable earth, and Stahl, who called it the principle ef inlamma- 
bility*or phlogifton, have been able to give us much light concerning the nature 
of this ſubltance, which acts ſo powerfully*in almoſt all the operations of 
chemiſtry. 0 ( tels. „ A ent een OY 1 * 
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The obſervations of theſe chemiſts, and of ſome others ſince their time, 
have taught us ſeveral — properties of phlogiſton, which we ſhall firſt 
relate briefly, without vouring to _— them, that they all may be feen 
at once collected, and from one point of view. Beſides, theſe truths will be 
ſufficiently illuſtrated and proved by the particular relation of the phenomena 
exhibited by ** in the ſeveral experiments of chemiſtry, which we ſhall 
have occaſion to deſcribe. ' ot oo | 

| When phlogiſton is united with an uninflammable ſubſtance, a new com- 
pound reſults, which is neither hot nor luminous; but which becomes, by that 
union, inflammable, and capable of ing heat and light more or leſs 
eaſily according to the quantity of phlogiſton united with this new compound, 
and according to the manner in which it is combined. 

The principle of fire, by uniting with bodies naturally ſolid, does not render 
them fluid, but diminiſhes their hardneſs, and renders them more fulible. 

Alſo the compound formed by the union of the inflammable principle with a 
fixed body is rendered leſs fixed than it was betore that union. 

It encreaſes the abſolute gravity, and frequently the ſpecific gravity of bodies 
into which it enters ; and in ſome caſes it renders them opake. 

Subſtances which have neither ſmell nor color, acquire generally one or the 
other, and frequently both, by their union with the inflammable principle; and 
hence chemiſts have been inclined to conſider it as the principle of colors and 
ſmells. Some bodies indeed, which contain phlogiſton, have neither any ſenſible 
color or ſmell. But, firſt, we can prove, that theſe bodies contain but a' very 
ſmall quantity of phlogiſton; and, ſecondly, we know no body which contains 
——— of this principle, which has not more or leſs of color and 
Although the compounds in which phlogiſton enters are often very different 
from each other, yet this principle is not of various kinds, but is always iden- 
tically the ſame, and ſimilar to itſelf, of whatever nature the bodies may be to 
which it is united. | 

Phlogiſton is not equally diſpoſed to unite with all ſubſtances. It combines 
difficultly with fluid, volatile, and light matters, ſuch as air and water: 
perhaps even it never unites with theſe but by means of ſome intermediate ſub- 
ſtance ; on the contrary, it may be eaſily combined with ſolid, fixed, and heavy 
ſubſtances, as earths, - | 

Phlogiſton frequently ſerves as an intermediate ſubſtance to unite together 
bodies incapable of uniting, or very difficultly without it. 1. 1 

We know of no direct combination of phlogiſton with either air or water, 
that is, we know no body compoſed folely of phlogiſton and air, or of phlo- 
giſton and water. But this principle is capable of combining with compounds 
of which water is a principle: ſuch are oily and ſaline ſubſtances, and particu- 
larly vitriolic acid and nitrous acids. TE | | 
The vitriolic acid cannot unite intimately with phlogiſton unleſs it be dry, 

that is, unleſs it be deprived of all water ſuperabundant to its ſaline eſſence, 
extremely concentrated, and contain no water but that which is a principle or 
| conſtituent, part of it. From this union an inflammable compound is formed 
called ſalpbur. Vitriolic acid in this ſtate quits all bodies to unite with p 

gſton, with which it forms ſulphur; and the ſulphur is always exactly alike, 
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from whatever body the — been trans ferreil. W dil. 
reſin, fat, coal, or metal, be treated with vitriolic acid, the ſame ſulphur is 
Formed ; and ſince with the fame: acid: allinftammable-bodics produce; the fame 
dompound, therefore the phlogiſton of :theſe- bodies, — different th 
| may be from each other, is —— r conſequently this principle 
| is ſingle and identical. — 2 03 at 
| The inflammabilit of ſulphur — by: the pllogiſtan « it contains but 
| its flame is not very lummous and ardent ; becaule 9 "vitrivlic 
acid, which is incombuſtible, than phlogitton. . 
Sulphur i is decompoſed by the burning of its phlogiſton, which-becomes sf 
aged fire, and diſſipates. The vitriolic acid alfo- becomes dien 
and capable of combining with the — - another We m fue 
again, entirely ſimilar to the former. 

The vitriolic acid of ſulphur is united to phlogiſton only, incechis acid con- 
tains no ſuperabundant water, and alſo as it is demonſtrated that the com- 
buſtible bodies treated with this acid to form ſulphur give it nothing but pure 
Phlogiſton. We may therefore diſtover ſeveral. of the of roperties of this 
principle by comparing ſulphur with pure vitriolic avid.: The virriolic acid, 
which has neither ſmell nor colot wen it is pure, forms w ich phlogiſton a com- 
pound poſſeſſing both theſe qualities, which are even capable of being rendered 
much more ſenſible in ſome circumſtances ; as fort example, in the: combination 
of liver of fulphor. In the ſecond place, although we cannot certainly know 
if ſolphur be more or leſs volatile than pure vitriolic acid, becauſe we cannot 

ever obtain this acid diſengage d, without containing at the ſame time [much 

ndtant Water, even r= On 12 a concrete and glatial form; we have 

reaſon, nevertheleſs, to believe, that ſulphur is more volatile than pure vitriolic 

acid, and chat this greater volatility it receives from the phlogiſton. This, ar 

leaft, is evidently indicated by the volatility of 3 vitriolic acid, which 
is infinitely greater than that of fi vitriolic acid. 

In the third place, although the diſengaged vitriolic acid particularly when 
much concentrited; is extre =. greedy of moiſture, and much more ſo when 

deprived of all fuperabundant water; and although the quantity of this-acid'be 
much greater tian that of phlogiſton i in ſulphur; yet we ſee," nevertheleſs, :that 
ſulphur is not ſoluble · in water, which can only be attributed to its phlogiſton. 
This difficulty of .uniting with water is common to all the other combinations in 
which phlogiſton is intimately and abundantly combined: for Which reaſon, 
— acid cannot ſorm fol hur, unleſs it be deprived of all fuperabundant 
_—_ This character of dryneſs, und averfion” to unite with Water, which 
e principle of fire preſerves in all its combinations,” has inelined Beccher to 
conſider it as a Principle of a diy, earthy name, and to call itlinlummable 
0 thus ſignifying an oppoſition of propetties to thoſe of water. We ſhall 
not examine now whether Beccher juli made this diſtinction betwixt hat he 
called a 19 earthy quality, and the humid and aqueous quality ; as water 


diſenga 
| 
| 


is only kept fluid wor pul by being netrated with a certain quantity: of 
= fire, and appears, when deprived of fre, to be as dry and ſolid as 
the ſu called earthy: but this is certain, that althougli water perhaps 


may be elſentially as dry as fire, yet theſe two are of very Ane een wan and 


8 Have very little 288 to unite and eombine — ; i 
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When ſulphur is decompoſed by burning, its acid greedily ſeizes moiſture, 
as ſoon as it is diſengaged : but as all the phlogiſton does frequently not burn, 
particularly when the combuſtion is flow, a {mall portion of it remains (till 
united with the aqueous acid. This ſmall quantity of phlogiſton adheres very 
weakly to the ſulphureous acid, and eaſily ſeparates from it without fire, and 
merely by expoſure to air: but while it remains united, it communicates pro- 
perties very different from thoſe which the acid poſſeſſes when pure. The 
acid is rendered much more volatile; it acquires a pungent, ſuffocating, and 
inſupportable ſmell z and, laſtly, its ſtrength, or its adheſion to thoſe bodies with 
which it is capable of uniting, is greatly diminiſhed. It is then called volatile . 
Phureous acid. | ; | 

We may obſerve, that although vitriolic acid has a great affinity with phlo- 

iſton, the preſence of water prevents the intimate union of theſe two ſub- 
— Hence, when vitriolic acid is combined with inflammable matters, if 
any water be contained either in the acid or in the inflammable matter, not 
ſulphur, but a volatile ſulphureous acid will be formed. Sometimes indeed 
true ſulphur is formed even in liquors, and by the humid way; but by ſome 
means the vitriolic acid and the inflammable principle muſt be ſeparated from 
all ſuperabundant water, elſe the intimate union by which ſulphur is formed, 
will not happen. See Acid (VITRIOoLIc), Acid (VOLATILE SULPHUREOUS), 
 SuLPHUR, and Livir of SULPHUR. | | | 

Phlogiſton has alſo a ſtrong affinity with nitrous acid, even ſtronger than with 
the vitriolic, as we ſhall ſee from the following facts. For, firſt, the volatili 
of the nitrous acid, its color, its ſmell, its inferiority of ſtrength compared wit 
vitriolic acid; laſtly, its inflammability, and its total decompoſition by inflam- 
mation, prove, that phlogiſton enters into the compoſition of this acid, and is 
one of its conſtituent parts. Stahl and moſt chenuſts think, and with much 
remarwly that nitrous acid differs only from the vitnolic by its containing 

ogiſton. 

a is the ſecond place, nitrous acid acts more ſtrongly in general than vitriolic 
acid upon all compounds which contain the inflammable principle, and de- 
prives them more effectually of this principle, as is peculiarly obſervable in 
olutions of metals, Beſides, nitrous acid ſeems to act nearly as vitriolic acid 
does with regard to its combinations with a quantity of phlogiſton ſupera- 
bundant to its compoſition; but ſome differences may be perceived, which 
ought to be attributed to the inflammable principle which makes _ of its 
combination. Like the vitriolic acid, it cannot unite with phlogiſton in the 
moſt intimate manner, unleſs it be in a dry ſtate: it then forms a kind of 
ſulphur which may be called mitrous ſulphur, which, from the phlogiſton 
already contained in the acid, is ſo inflammable, that it kindles as ſoon as it is 
formed, and therefore has never been obtained alone and uninflamed, as we 
obtain the vitriolic ſulphur. See upon this ſubjet DzToxnATION of NiTRE. 

When the nitrous acid contains — water, it ſtill acts very power- 
fully upon the phlogiſton of moſt bodies; but no inflammation happens, 
excepting that during the act of combination, the phlogiſton and acid can be 
rendered dry; without which circumſtance, only a ſuperficial and weak union 
of theſe two ſubſtances can be made. The aqueous nitrous acid does indeed 
attract phlogiſton ſuperabundantly, by which its color, ſmell, and volatility, are 

| Xxx a | conſiderably 
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co: Hlerably en reaſe.! ; of which we ſee very evident examples in the ſolutions 
of almou all metallic matters by this acid, as of iron, zinc, copper, tin, &c. 
But then this phlogiſton adheres but weakly to the acid, becaule of the witer 
of the acid, as it does, for the ſame reaſon, to the volatile ſulphureous acid 
and it ſeparates, without heat, by mere expoſure to air. 
Although nitrous acid be probably capable of thus attracting ſuperabundantly 
a larger quantity of phlogiſton than vitriolic acid, we do not obſerve, never- 
thelels, that this ſuperabundant phlogiſton produces ſuch a change upon the 
nitrous acid, as it does upon the pure vitriolic, when it converts this latter 
into the volatile ſulphureous acid. The cauſe of this evidently is, that nitrous 
acid in its natural ſtate contains already ſo conſiderable a quantity of phlogiſton 
as one of 1ts principles, that it has in a certain degree all the properties of a 
phlogiſticated acid; and theſe qualities ought not to be changed, but only 
rendered more ſenſible by the addition of a ſuperabundant quantity of phlo- 
giſton: whereas the vitriolic acid in its pure ſtate, not containing any phlo- 
giſton, or at leat not ſenſibly, muſt, b loch an addition, paſs from the ſtate 
of an unphlogiſticated acid to that of an acid united with the inflammable 
principle, when from a pure vitriolic acid it becomes a volatile ſulphureous 
acid, by which it is rendered entirely different. This ſeems to me to be one of 
the beſt proofs that nitrous acid contains phlogiſton as a principle and conſti- 
tuent part. See Acip (NITROUS). | 5 | 
As the acid of common ſalt has ſmell, color, and particularly much volati- 
lity, it ſeems provided with all the properties of an acid united with the 
inflammable principle, Nevertheleſs, we do not ſee that it has the ſame diſpo- 
ſition as the vitriolic and nitrous acids to combine itſelf with this principle, 
neither intimately, nor even ſuperficially, On the contrary, it is incapable of act- 
ing upon many inflammable matters, for inſtance, oils; it acts more weakly upon 
metals, deprives them of leſs of their inflammable principle, and adheres to them 
more ſtrongly than the other two mineral acids, Laſtly, we do not know any 
immediate combination of marine acid with phlogiſton, that is, any marine 
ſuipkur ; for the phoſphorus of Kunckel, which has been believed to be ſuch 
by Stahl and other chemiſts, is not a marine ſulphur, as we ſhall ſee in its 
pack: From what cauſe then do properties ſo contradictory proceed? We 
now too little of the true nature of the marine acid, and of the principle 
which diſtinguiſhes it from the other acids, to be capable of ſaying any thing 
ſatisfactory ja 29 this ſubject. According to Beccher, the mercurial earth 
diſtinguiſhes this acid from the others. If this be true, the union of phlogiſton 
with marine acid is prevented by this earth, But, on the other ſide, this earth 
appears to have many of the properties of phlogiſton, both from the properties 
of marine acid, and from thoſe of metals, which alſo are ſuppoſed to contain 
mercurial earth : or, is not this union of phlogiſton with marine acid prevented 
by a certain modification of the phlogiſton itſelf contained in that acid, by 
which its nature is in ſome meaſure changed, as Henckel ſeems inclined to 
think? Let us hope for further illuſtration of this obſcure matter from time, 
experience, and the advancement of chemiſtry. - See Acid (MARINE). 
Fixed alkalis ſhew in many experiments à conſiderable diſpoſition to unite 
with phlogiſton. Their properties ſhew even that this principle is one of 


their conſtituent parts; nevertheleſs, they ſcem to have leſs affinity with _ 
OR | | giſton 
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giſton than the vitriolic and nitrous acids, or even than metallic earths. The 

henomena exhibited by them when united with inflammable matters have not 
— ſufficiently examined. In ſome caſes, they acquire a very quick and 
pungent ſmell, and extreme volatility, as when they are changed into volatile 
alkali ; which happens, as is known, by combining and diſtilling them with fat 
matiers. In other caſes, they may be ſaturated with an inflammable matter, 
with which they appear to be intimately united, although they do not acquire 
the ſmell and volatility-of volatile altali. This ＋ when they are calcined 
in cloſe vellels with coals, as in the preparation of the ſaponaceous alkali for 
the Pruſſian blue. Are theſe two combinations of alkali with phlogiſton any 
thing ſimilar to the combinations of the vitriolic and nitrous acids with the 
ſame principle? I am inclined to believe ſo; but this matter requires further 
examination. See ALKALL (FixeD). 

Phlogiſton then appears to have a ſtrong diſpoſition to unite with dry and 
earthy matters, and to adhere to them ſtrongly : but notwithſtanding this diſ- 
poſition, we cannot make this combination with any given proportions of theſe 
matters, nor with any of the ſubſtances containing phlogiſton. I do not know 
that phlogiſton would quit the vitriolic acid or metals to unite with a ſimple 
earth: we have no reaſon to preſume that this could be effected, unleſs = 
2 by very nice and difficult proceſſes. This is certain, that although theſe 
reſearches be very intereſting, as they are connected with the theory of the 
compoſition of metals which ſeem to be formed or earth and Phlogiſion, they 
have not been ever made; or, at leaſt, the attempts of chemiſts upon this ſub- 
ject have not been diſtinctly publiſhed. Sce Mrrals and METALLIZATION. 

Several kinds of earths, particularly thoſe the parts of which are naturally 
very fine and much divided, ſuch as calcareous, and more eſpecially argilla- 
ceous earths, appear the fitteſt to be united with the inflammable principle; 
and further, phlogiſton ſeems to be moſt diſpoſed to. unite with theſe earths 
when it is in the ttate of oil, of ſoot, or of vapors. Accordingly, when calca- 
reous or argillaceous earths have been mixed with fat matters, and have after- 
wards been expoſed to the action of fire in cloſe veſſels, they retain much of the 
phlogiſton of theſe matters, which adheres ſtrongly, and communicates color to 
them, particularly ſhades of blackneſs, which cannot afrerwards be ſeparated 
but by a very long calcination in an open fire. In Mr. Macquer's Memoir 
upon Clays, we may ſee, that when theſe earths are expoſed to violent fire, 
although many of them be naturally white, and others beeome white by a 
moderate heat, they all acquire colors when expoſed to violent fire, apparently 
from contact of phlogiſtic vapors ;z and that theſe colors, which are black, grey, 
yellow, greeniſh or biuiſh, remain obſtinately without any poſſibility of deſfroy- 
ing them. See CLavs. 

The coals of vegetable and animal matters are nothing elſe than ſingular 
combinations of the earthy part of theſe organiſed bodies with the inflammable 


principle of their oils and fat. All the properties of coals ſhew us, that although 
their phlogiſton be in a very combuſtible ſtate, it nevertheleſs adheres to them 
in a very fixed manner, ſince they can ſupport the moſt violent fire in cloſe 


veſſels without the leaſt alteration, or loſs of any part of their inflammable 
principle. N 8 
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This principle, however, is not ſo adherent to the earth of coals, that it can- 
not quit it to combine with other ſubſtances, with which it has a ſtronger 
affinity ; for inſtance, with the vitriolic, nitrous and phoſphoric acids, and with 
metallic earths. Accordingly, coals by expoſure to a violent fire in cloſe veſſels 
together with any of theſe ſubſtances, are decompoſed, their phlogiſton is ſepa- 
rated and combined with the ſubſtance applied to it, with which it forms a new 
inflammable compound; common ſulphur, for inſtance, with vitriolic acid; 
nitrous ſulphur with nitrous acid ; phoſphorus with phoſphoric acid ; and, 
laſtly, metals, with metallic earths: coal is therefore one of the fitteſt inflam- 
mable ſubſtances for tranſmitting phlogiſton to other matters, and therefore is 
much employed for that purpoſe in chemical operations. See Coar. 

The properties of phlogiſton are particularly evident and diſtin& in metallic 
matters, The decompoſition and recompoſition of all imperfect metals and 
ſemimetals, by the ſubſtraction and reſtitution of the inflammableprinciple, leaves 
no doubt that this principle is one of their eſſential conſtituent parts. This is 
a chemical truth, which may be conſidered as demonſtrated. | 

We may ſeparate phlogiſton from metallic matters by the general method by 
which it may be ſeparated from all combuſtible bodies, that is, by combuſtion 
in open air; for without this condition, the phlogiſton of metals, even the moſt 
combuſtible, is no more capable of burning in cloſe veſſels than that of coals. 
See CalcinaTiON, Caix (METALLIC), and COMBUSTION. ; | 

All mineral acids, and even the combined action of water and of air, are 
c—_— of depriving metals of their phlogiſton, which is then d6ne without any 
combuſtion. _ | f , 
Metals calcined, reduced to calxes or earths by ſome of theſe methods, or 
rather metallic earths, are capable of combining again with phlogiſton, and of 
reſuming all che metallic properties by ſeveral methods; that is, by fuſion with 
coal, or other inflammable matters. which are converted into coal during the 
operation. This is the ordinary method of — or recompoſing metals. 
See RREDbucrion. Metallic earths may alſo recover their phlogiſton, by apply- 
ing this principle in the ſtate of vapors, or even by the humid way, by treating 
them with liver of ſulphur, oils, &c. But the phlogiſton of metals ſcems to be 
nevertheleſs in a r as well as the phlogiſton of Tulphurs and of coals, 
as all the properties of metals ſnew. Thus if their earths are capable of recom- 
bining with the inflammable principle; even by the humid way in certain cir- 
cumſtances, the humid combination of phlogiſton muſt be itſelf decompoſed on 
theſe occaſions, and this principle muſt be ſeparated from all moiſture to 
combine, at leaſt in an intimate manner, with metallic calxes, and to reduce 
them into true metals. This reduction is ſimilar to the production of ſulphur 
in the humid way. See RepucTion and SULPHUR. , 

As the calcination and reduction of metals are performed by the ſeparation, 
and reſtitution of the inflammable principle alone, we may, by comparing the 
properties of metals with thoſe of their calxes, obtain demonſtrative proofs of 
many of the eſſential properties of phlogiſton, which'we have mentioned in the 
beginning of this article. Feet CL On. ut 

letallic calxes are generally harder, more ſolid, more fixed, leſs denſe, leſs 
fuſible, leſs opake than the metals. All theſe qualities then, more or leſs 
eminent in metals, proceed from phlogiſton, Further, the earths of — 
1 
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by loſing their — — loſe alſo their ſolubility in acids: hence phlogiſton is 
an intermediate ſubſtance by which metals are diſſolved in acids, from the great 
affinity which it has with theſe ſolvents. We ſhall now mention ſome particular 
inſtances of what we have here advanced in general. : 

Lead and tin are very ſoft metals; nevertheleſs, when lead is calcined and 
afterwards melted, a glaſs is formed much harder than the lead from which ir 
was produced. Tin, which calcines ſtill more compleatly than lead, is caſily 
changeable into a white earth, the parts of which, though very fine, are ſo 
hard, that they are employed to poliſh very hard bodies, as ſteel, glaſs, &c. 

The moſt volatile ſemimetals, as regulus of antimony and zinc, are changed 
by burning their phlogiſton into perfectly fixed earths. 

Regulus of antimony and tin are fuſible with a gentle heat; yet the calxes of 
theſe metals are juſtly conſidered amongſt the moſt refractory bodies. 

The denſity, opacity, and ductility which metals receive from their phlogiſton 
evidently proceed from the particular manner in which the parts of the phlo- 
giſton are applied to thoſe of the metallic earths. Theſe properties ſeem to 
ſhew that the primary integrant parts of phlogiſton, although perhaps the 
ſmalleſt of all imaginable atoms, are eſſentially very denſe and very opake ; and 
alſo, that to give theſe qualities ſo eminently to metals, they muſt be capable of 
filling very accurately the ſmall interſtices betwixt the primary integrant parts of 
the metallic earths. The laſt mentioned properties of phlogiſton ſeem to favour 
the opinion of Beccher and Stahl, who conſider. it as an earthy ſubſtance, the 
parts of which are exceedingly ſmall, not, or but little, coherent to each other, 
and fitter than any other ſubſtance to acquire the rapid motion in which conſift 
all the effects of fire; or rather, it is the only ſubſtance capable of receiving 
the igneous motion. See METALS and METALLISATION, 

though phlogiſton ſhews, in all chemical experiments, a ſtrong repug- 
nancy againſt uniting. with water, and even with any ſubſtances containing 
water, we, nevertheleis, find it combined with this principle in oils, reſins, and 
in all vegetable and animal inflammable ſubſlances. We cannot doubt that 
theſe matters contain water; for it is obtained in their analyſis, and alſo their 
inflammability ſufficiently proves that phlogiſton is one of their conſtituent 
parts. Hence we find, that theſe two ſubſtances may aſſiſt in the compoſition 
of one body: but probably they are not united together immediately in oily 
compounds, but means of an earth or rather of an acid; for we know 
that phlogiſton unites much more readily with earths and acids than with 
2 and alſo, chat earths and acids are obtained in the analyſis of all oily 
ſubſtances. 

As then oils are much more compounded than ſulphurs, metals, and coals, 
the phenomena exhibited by phlogiſton in oily matters are different from thoſe 
in cheſe other inflammable bodies. Phlogiſton adheres leſs to oily matters, and 
is more readily combuſtible, and alſo. when it is — by inflammation it 
is always accompanied with ſome of the other principles of the oily matter 
which it carries along with it, that is, of the water, acid, and earth which 
compoſe this matter; all which together form an oily flame. In this combuſtion 
even all the phlogiſton is not diſſipated: one part of it attaches itſelf much more 
intimately with che earth of the oil, and forms with this earth a matter black, 

| | very 
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very fixed, and much leſs combuſtible than oil, called Iamp- blact or ſcot. It is 
a kind of coal, and is conſidered by Stahl as almoit pure phlogiſton. 

This fuliginous quality by which oils differ from other inflammable matters, 
is in a greater or leſs degree, according to the nature of oils, and the greater or 
leſs activity with which they burn; in general, the more quickly and ſtrongly 
they burn, the leſs fuliginous matter is formed; ſo that perhaps if an oil was 
reduced altogether to vapors, it might be burnt in an inſtant without forming 
any fuliginous matter. 5 

When oils are decompoſed without combuſtion, and by diſtillation, ſome- 
thing ſimilar happens. The phlogiſton of the decompoſed part of the oil 
attaches itſelf to the fixed and earthy part of the oil, intimately unites with it, 
and forms a coal. In this manner are All coals made. 

Cil can tranſmit phlogiſton to all the ſubſtances capable of uniting with it: 
but in the formation of intimate combinations, as thoſe of ſulphur and metals, 
the water muſt veccffarily be ſeparated from the oil. The fame alſo is ob- 
ſervable of ſoot and coal, although theſe ſubſtances have been produced from 
oil itſelf; yet their phlogiſton is never in a ſtate of perfect combination, unleſs 
they be quite dry. See Otis and Coal. 
= Argent ſpirit and the ſpiritus rector of vegetable and animal ſubances are alſo 
compounds in which are contained both phlogiſton and water; for theſe ſub- 
ſtances are, at the ſame time, very inflammable and miſcible with water. 
Beſides, water is obtained in their decompoſition. The phlogiſton of theſe 
ſubſtance3 is, nevertheleſs, in a very different ſtate from that of oils ; for their 
flame is leſs luminous, and is not accompanied with any ſoot. The cauſe of 
this difference probably is, that phlogiſton is more immediately united with 
water in theſe ſpirits than in oils. Some chemiſts even imagine, that in ardent 
ſpirits phlogiſton 1s united to water without any intermediate ſubſtance, The 
acid is certainly in leſs quantity and leſs ſenſible in ſpiriru>us inflammable liquors 
than in oils properly ſo called; and alſo theſe ſpirits may be approximated to 
the nature of oils, or even changed into true oils, by treating with acids. 
Seer O1ts, Spikir (ARDENT), Seixrrus RecTOR, and ETHER. 
From theſe properties of phlogiſton it appears, that it is a principle dry, 
volatile, fuſceptible of the igneous motion, capable of combining with primary 
rinciples, as earth and water, but much more difficultly with this latter; that 
it is a component part of many bodies, to which it communicates an inflam- 
mable quality; that it is capable of paſſing from one combination to another; 
and that it 13 identical, or the ſame in all compounds, as the other principles 
arr. Stahl thinks, that phlogiſton is not elaſtic ; and indeed moſt inflammable 
vapors, in which this principle ſeems to be almoſt pure, are not elaſtic : on the 
' contrary, they deſtroy the elaſticity of the air. "a 
-  Hitherto the inflammable principle has never been obtained pure and ſingle, 
and if it be nothing elſe than the matter of elementary fire, we evidently can 
never obtain it otherwiſe than as we have done; that is, in active and burni 
fire, by collecting the ſolar rays, &c. Nevertheleſs, in many occaſions phlo- 
giſton diſcovers itſelf without inflammation, if not abſolutely pure and ſimple, 
"at leaſt conſiderably ſo. Stahl believes, as we have already ſaid, that ſoot is 

almoſt pure phlogiſton. This matter does indeed ſeem to be one of the 
ſimpleſt combuſtible matters: but its great fixity and ſmall degree of com- 
buſtibility 
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buſlibility prove that in this ſubſtance the phlogiſton is intimately united with 
a conſiderable quantity of very fixed earthy matter, which is capable of dil- 
guiſing many of its effential properties. I believe therefore, that we may 
conſider the very volatile, not inflamed vapors riſing from ſeveral combuſtible 
bodies on certain occaſions, as phlogiſton ttill more ſimple, more copious, and 
more diſengaged. Such, for inſtance, are the vapors of lulphur formed into 
liver of fulp ur, particularly when it is precipitated by an acid, or expoſed 
when dry to a gentle heat, incapable of kindling ſulphur : ſuch alſo are the 
vapors of coals of all kinds when they burn weakly and ſlowly, becauſe then 
a conſiderable quantity of the inflammable principle of thele coals is exhaled 
without being inflamed. The ſubtile vapors diſengaged from matters under- 
going the ſpirituous and putrid fermentations, the vapors of mines and ſub- 
terranean places, called damps, appear alſo to be of the ſame kind. All theſe 
vapors are ſimilar in this reſpect, that when they are not at liberty to diſſipate 
themſelves in open air, they have the property of abſorbing air, or of del roy- 
ing its elaſticity, and of acting ſuddenly upon the brain and nervous ſy em 
of men and animals, whom they affect with drunkenneſs, ſtupefaction, tuTy- 
cation, ſyncope, and death. Theſe exhalations are all ſuſceptible of being 
inſtantly inflamed, and with more or leſs exploſion, according to circumſtances, 
when they are accumulated and confined in a place, and a lighted ſubſtance 
applied to them. Theſe vapors then are conſiderably analogous. They all 
proceed from bodies abounding in inflammable principles, and are themiclv:s 
inflammable : laſtly, when they are applied to any body capable of combining 
eaſily with phlogiſton, ſuch as, for inſtance, metallic calxes not much dephlo- 
giſticated, they very quickly and eaſily adhere to it. We ſeem then to have 
reaſon to preſume, after all theſe facts, that theſe emanations are nothing but 
the inflammable principle, almoſt pure, and which is but weakly connected 
with ſome other fr nciple. | | 

Such are the chief properties of this principle, the knowledge of which has 
become ſo imp:-rtant and eſſential fince the diſcoveries of Beccher, Stall, Geot- 
froy, and other modern chemiſts. 

DXXXVII PHOSPHORUS{({ENGLISH), or Kuncxer'; 
Pnosrhoxkus. The name phoſphorus is applied to all ſubſtances capable of 
iving light in the dark; ſuch as glow-worms, rotten-wood, diamonds after 
Faves been expoſed to the ſun or light, the Bolognian ſtone, and certain ſpars 
after calcination, The effects of theſe phoſphoric matters proceed from elec- 
tricity, or ſome property of light, We ſtall mention theſe in the following 
article. The phoſphorus we now treat of is of a very different nature. It is 
a ſubſtance not only luminous in the dark, but alſo inflammable and burning. 
It is a combination of phlogiſton with a peculiar acid, and is conſequently a 
ſpecies of ſulphur. | | | 

The diſcovery of this phoſphorus is not very ancient: it was diſcovered by 
a citizen of Hambourg, called Brandt, in his reſearches for the philoſopher's 

flone. Kunckel was defirous to acquire this ſecret, and for this purpoſe affociated 
himſelf with one of his friends, called Kraaft, who thinking by means of it 
to 'make a fortune, reſolved, after having procured it, not to revea! it, and 


even obtained a promiſe from the inventor not to communicate it to Kunckel. 
f | | Kunckcl, 


528 0 | 

Kunckel, vexed by this treachery, reſolved to ſearch for the phoſphorus : and 
although he knew no more of the proceſs than that urine was the ſubſtance 
employed, he proſecuted this inquiry with ſuch .zeal, that at length he made 
phoſphorus. This chemiſt took to himſelf very juſtly the honor of having 
diſcovered it, and was accordingly conſidered as one of the diſcoverers of it, 
with ſo much more reaſon, as he did not find it by chance, and without ſearch- 
ing for it, as Brandt had done, but aiter a rational inquiry undertaken for this 
purpoſe. Accordingly Kunckel's name is affixed to this phoſphorus, which is 
commonly called the phoſphorus of Kunckel. 

The celebrated Mr. Boyle has alſo had the reputation of having made this 
diſcovery. Thoſe who give him the credit of this ſay, that Boyle having ſeen 
A bit of phoſphorus in England in 1679, which Kraaft had brought thither to 
ſhew to the King and Queen of England, and having been informed only that 
this phoſphorus was produced from ſome matter belonging to the human body, 
attempted, like Kunckel, to diſcover the method of preparing it, and in the 
following year actually made a ſmall quantity, which he lodged with the 
ſecretary of the Royal Society, who gave him a receipt for it. Burt Stahl, in 
a ſmall work called the three hundred experiments, ſays that Kraaft told him that 
he communicated the proceſs to Mr. Boyle. If this be true, Boyle has clauned 
the honor of a diſcovery to which he had no right, an imputation injurious to 
the reputation of a man fo juſtly famous. But we muſt acknowledge, that the 
truth of this imputation is very queſtionable, For Kraaft, who, as Stahl re- 
lates, was ignorant of chemiſtry, who had been treacherous to Kunckel, was 
nothing in all this affair of phoſphorus, but a trader in ſecrets. For having 
purchaſed the ſecret of preparing phoſphorus, he ſold it again every where, 
and therefore no credit is to be given to the teſtimony of ſuch a man. How- 
ever that may be, Boyle communicated the proceſs for making phoſphorus 
to 3 German chemiſt called Godfreid Hantkwitz, who accordingly prepared 
it in London. Kunckel and he were then the only perſons who made any con- 
ſiderable quantity of it, and the latter made a lucrative trade of it. Stahl ſays, 
that he knew alſo this Mr. Hantkwitz, and conſidered him as a good practical 

hemiſt, and that he had an excellent laboratory in London. | 

Proceſſes for making phoſphorus were frequently publiſhed about that time. 
Mr, Hellot, in his Memoir upon this ſubject, enumerates all that were then 
known, namely, the proceſs publiſhed by Boyle in 1680, in.the Philoſophical 
Tranſactions, No. 196; that of Kraaft; for, after ſelling the ſecret to many 

ſons, he afterwards publiſhed it, in a treatiſe concerning phoſphorus written 
by the Abbe de Commieres, publiſhed in the Mercure Galant for June 168 33 
chat of Brandt, in a Collection of Experiments and Obſervations of Dr. Hook, 

ubliſhed Mr. Derham in 1726; that of Mr. Homberg, in the Ancient 
— of the Academy in.+692, who ſays that he had ſeen Kunckel make 
phoſphorus ; and, laſtly, the proceſſes found in the works of ſeveral chemiſts, 
particularly of 1 heickmeyer, Hoffman, and Neewentuit. 

But notwithſtanding all theſe proceſſes, whether they were not ſufficiently 
compleat, or too laborious and expenſive, no- chemiſt, excepting Hantkwitz, 
made phoſphorus, and the tion {till continued a ſecret till the year 1737, 
when a ſtranger came into France, who offered to make phoſphorus. 1 he 
miniſtry granted him a reward for his proceſs, which he accordingly _ 


municated, Meſſrs. Hellot, Dufay, Geoffroy, and Duhamel, all experi- 
mental philoſophers and chemiſts of the Academy of Sciences, executed this 
proceſs ſuccefsfully. Mr. Hellot wrote a diſtinct account of it, and publiſhed 
it amongſt the Memoirs of the — Ar Sciences for the year 1737; a large 
extract of which may be found in the Elements of Practical Chemiſtry. 
Since the publication of the memoir of Mr. Hellot, the proceſs of phoſ- 
phorus has been no longer a ſecret. But as this operation has hitherto been 
rather curious than uſeful, and is alſo expenſive and troubleſome, I do not 
know that any French chemiſt repeated it at that time, excepting Mr. Rouelle, 
who ſoon 'afterwards began a courſe of chemiſtry, in which he undertook to 
make phoſphorus in preſence of his pupils. I was then preſent as one of theſe, 
and Mr. Hellot attended during the whole operation. We continued there 
the whole night; bur from a File in the retort, this firſt operation failed. 
However, in the years following Mr. Rovelle ſucceeded many times. 
Luaſtly, in 1743, that intelligent chemiſt Mt. ws who had ſevera 
years been employed in making experiments upon phoſphorus, publiſhed in 
the Membirs of the Academy at Berlin a new and excellent proceſs for ob- 
raining more eaſily and expeditiouſly, and at leſs expence than has been done 
hitherto, a confiderable' quantity of phoſphorus.” This proceſs is repeated ſuc- 
ceſsfully every year by Mr. Beaume in the courſes of chemiſtry which he gives 
with Mr. Macquer. Emi arenen | ny | 
To make phoſphorus by Mr. Margraaf's proceſs, a kind of plumbum cor- 
neum is previouſly 7 by diftilling a mixture of four pounds of minium 
with two pounds of powdered ſal ammoniac, from which all the volatile alkali, 
which is very penetrating, is by this operation obtained, The teſiduum after 
the diſtillation, that is, the plumbum corneum, is to be mixed with nine or 
ten pounds of extract of urine boiled to the conſiſtence of honey. Mr. Mar- 
requires that this urine ſnould be putrified, which is unneceſſary, ac- 
cording to Mr. Beaume's obfervation; This mixture is to be made ſlowly 
in an iron caldron ſet upon the fire, and by frequently ſtirring the matters. 
Half a pound of powdered charcoal is then to be added, and evaporation is 
to be continued till the whole is reduced into a black powder. This powder 
is to be put into a retort, to extract from it, by a moderate and graduated 
heat, all the volatile products of urine, that is, volatile alkali, ferid oil, and 
an ammoniacal matter which adheres to the neck of the retort. In this diſ- 
tillation the heat is to be only raiſed ſo as to make the matter red-hot. After 
the diſtillation a black and friable reſiduum remains, from which the phoſ- 
phorus is to be extracted by a ſecond diſtillation, and a ſtronger heat. Before ir 
is expoſed to another diſtillation, it may be tried by throwing ſome of it upon 
hot coals. If the matter has been well prepared, a ſmell of garlic exhales from 
15 1 phoſphorical flame is ſeen, undulating along the ſurface of the 
not coals. 1 | Nn "Th | has J 2s 
This matter is to be put into a good earthen; retort capable of ſuſtaining a 
violent fire, Mr. Margraaf recommends retorts of MWaldenbourgb, or thoſe which | 
are made near Kirchan in Saxony; which not being known in France, we-uſe 
Heſſian retorts, although they hoe ite ieconvenience of allowing a large quan- 


tity of phoſphorus to ire during the operation. Mr, Beaume ſecures his 
reiorts with a covering of berg Fo 047 2110 15% err 
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Three quarters of the retort are to be filled with. the, matter which is to yield 
the phoſphorus. It is to he Tue in the common furnace for diſtillation with 
a retortz excepting that inſtead of being terminated by an ordinary rever- 


- beratory or dome, this ought to be terminated by the upper piece of an 


air-furnace, to which a tube is to be applied, the diameter of which ought, to 
be from four to ſix inches, according to the ſize of the furnace, and the height 
from eight to nine feet. I's, apparatus, which Mer. Beaume uſes, is 
neceſſary fox railing a ſufficient heat, and for the conveniency of throwing in 
ſufficient quantity of fuel through the door of the upper piece of the furnace. 
The retort ought to be well luted to a receiver of moderate ſize, pierced with 
2 ſmall hole, and half full of water. For this purpoſe ordinary fat lute may 
be bound on with ſtrips of linen, dipped in a lute e lime and whites 
| e thi e neck of the retort paſſes 

ought to be well ſtopped with, furnace earth. Laſtly, a ſmall wall of . bricks is 
male betwixt the furnace and receiver, to guard this veſſel againſt heat as much 


as ls poſſible, 


All theſe preparations, being made the evening before the diſtillation is to be 
performed, we are then capable of proceeding to this operation, which is ve 
eaſy. - The retort is to be heated, by low degrees during an hour an a half, 
and hep the heat is to be cocreaſed till the retort. be red-hot, and the phoſ- 
phorus begin to paſs in luminous vapors: when the rerort is, a of a white 
red heat. / the phoſphorus paſſes in drops. which fall and.congeal in the water 
at the bottom of the receiver. This degree of heat is continued till no more 
paſſes, into the receiver. When a retort contains eight pints or more, this 
operation continues about five hours. n e 
Mr. Margraaf 's apparatus is ſomewhat different from that above deſcribed, 
He divides the whole quantity of matter from which the phoſphorus is to be 
obtained into ſix ſmall retorts, which he places in a furnace that he deſcribes, 
The advantage of this diviſion is, that it any accident happens te one retort, 
the whole matter is not loſt ; and as the retorts are ſmaller, a leſs heat is re- 


2 If indeed much phoſphorus was to be made, this practice would be 


e and excellent; but I can affirm, that the method above deſcribed of Mr. 
Beaumẽ᷑ is very convenient when a large quantity of phoſphorus is not wanted, 
and that I have never ſeen it fail. 1361 in to „ne inlet wy; | N 
Phaſphorus does not paſs pure in this diltation, but is blackened by ſoot 
or coal, . which- it carries along, with it; It may be .caſily purified; agd ren- 
dered ware end fine by a ſecond diſtillation or rectification. This rectification 
is made in- a ſmall glaſs retort, to, which is adjuſted a mall recciver half full of 
water. A very: gondle heat is ſufficient, becauſe e formed is 
very volatile: and as the fuliginous matters with Which it i 0 were raiſed 
merely by the violence of the | cat, the remain at © bottom . the retort in 
this diſtillation, and the phoſphorus pa es very pure. * peer 

The phoſphorus is. chen uſually, divided. into una cylindrical. rolls, for the 
conveniency of uſing it. This is, done by utting it in. glaſs tubes immerſed 


which is almoſt. ag fuſible as ſuer., It, takes.the: form of, the (glaſs tubes, fr 
which. it may be raken,out when it is cold 4h — N55 ay Þ 3 
caſily taken out of the tubes, theſe mult be ſamewhargt the orm of, Were 
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of cones. All theſe operations ought to be made under water, to prevent the 
inflammation of the phoſphorus. LV IS e ©: 26-100) 
The proceſs publiſhed by Mr. Hellot for the 0 ues of phoſphorus is 
only different from this in two reſpects; firſt, that his is only one operation, 
and not divided into two, as Mr. Margraat's is; and, ſecondly, that he does 
not uſe plumbum corneum. The operation is certainly much facilitated by 
Mr. Margraaf's method of ſeparating the volatile matters of the urine by a 
revious Ai Beten z becauſe after that, nothing more is requiſite but to apply 
eat ſufficient to raiſe the phoſphorus ; which may be done in four or five 
hours; whereas without this previous operation, the diſtillation laſts twen«y- 
four hours. We are not ſo certain concerning the advantage of adding plum- 
bum corneum, or whether it might not be omitted; for, as this addition does 
not much encreaſe the trouble of the operation, chemiſts who have Fitherto 
made n by Mr. Margraaf's proceſs have followed it in every point, 
without making any experiments to determine the neceſſity of this addition. 
Phoſphorus is a kind of ſulphur compofed of a peculiar acid united with 
logiſton. This matter is extremely fuſible, as we have ſeen. © It has, like 
ulphur, two kinds of inflammation ;. one very weak, emitting a flame not 
werful enough to kindle other combuſtible matters, but ſufficient for the 
radual conſumption and burning of its own phlogiſton; the other is vivid, 
brillianc, and ſtrong, accompanied with decrepitation, and capable of kindling 
inſtantly any combuſtible matter. Theſe two flames of phoſphorus are eaſily 
_ diſtinguiſhable during the diſtillation of it, when the ſmall hole of the receiver 
is unſtopped z for when the veſſels are not too much heated, the flame which 
iſſues through the hole is luminous in the dark, but does not kindle any com- 
buſtible matter; it may be touched without danger, and it only renders the 
hands that touch it luminous. But when the veſſels are too much heated, 
the flame iſſues with more force; it then decrepitates, and is capable of burn- 
ing any perſon that touches it. This flame is a ſign that the heat is too ſtrong, 
and therefore when it is perceiyed, the fire ought to be leſſened. | 
Phoſphorus reſembles vitriolic ſulphur alſo in this point, that all its phlogiſt 
may be burnt, even with rapidity, without any decompoſition of its acid. 

t it differs from ſulphur in being much more combuſtible. In this cir- 
cumſtance it ſeems to be in a middle ſtate betwixt the vitrialic and nitrous 
ſulphurs. A heat from twelve to fifteen degrees is ſufficient to decompoſe 
phoſphorus, and to make its phlogiſton burn, weakly and ſlowly indeed, but 
with a ſenſible light, particularly in open air. To prevent this, decompoſition, 
it muſt n under water; and even itf water it is partly decompoſed, 
and it fills the containing bottle with luminous vapors; its ſurface loſes its ſemi- 
tranſparency, and becomes farinaceous; and the water becomes more and more 
acid. | 
When phoſphorus is heated by fire, or by friction, it then violently inflames, 
burns fiercely, and emits many vapors, as ſulphur does; which however differ 
from thoſe of ſulphur in ſmell, which is like that of garlic or arſenic ; and alfo 
in being lt viſible, as a white ſmpke during day, and as a light, when 
in the dark. e ba | 

Phoſphorus does not ſeem to be fo ſtrongly diſpoſed as ſulphur is to unite 
with metals, Mr. Margraaf has _ to make this combination with all metals 
772 | and 
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and ſemi- metals. For which purpoſe he took ſome filings of each metallic 
ſubſtance, digeſted it with two parts of phoſphorus, and diſtilled the mixtures. 
In all theſe experiments part of the horn aſſed into the receiver, as 
when it is rectified; the other part was burnt, and the metals remained un- 
touched, excepting copper and zinc, which were acted upon in the following 
manners. ; 

Copper treated by Mr. Margraaf with phoſphorus loſt its metallic brilliancy, 
and became more compact; a gros or 72 grains of copper being twice treated 
in this manner with phoſphorus, was found to have acquired ten grains in 
weight, and to be rendered capable of being kindled when expoſed to flame. 

| Zinc treated twice with phoſphorus in the ſame manner, and expoled to 
ſtrong heat at the end of the ſecond diſtillation, was ſublimed almoſt entirely 
in form of light pointed flowers of a reddiſh-yellow color, which being pur 
under. a muffle, were inflamed and vitrified, forming a tranſparent glaſs like 
that of borax. From theſe experiments we ſee that phoſphorus has little diſ- 
poſition to unite with metals, which property perhaps proceeds from the facility 
with which it is decompoſed, | | 
According to the experiments of the ſame Mr, Margraaf, phoſphorus ſub- 
limes with arſenic into a compound of a ſhining red color, in which reſpect 
it reſembles common ſulphur. It eaſily unites with ſulphur, Equal parts of theſe 
two matters being mixed together and diſtilled, paſſed into the water of the 
receiver, congealed there, forming a ſubſtance which when rubbed by the 
_ fingers, could not eaſily be inflamed, but gave a yellow light, and readily 
'kindled when expoſed to a heat nearly equal to that of boiling water. Mr. 
Margraaf fays, that this compound had a fœtid ſmell, like that of liver of ſul- 
phur ; and that it ſwelled in water, to, which it gave a ſulphureous ſmell, and 
manifeſt acidity ; which effects prove a decompoſitior of theſe ſubſtances. 
Mr. Margraaf treated phoſphorus alſo with the three mineral acids by diſtil- 
ling them together in a retort ; and theſe experiments furniſhed very curious 
obſervations. Vitriolic acid decompoſed almolt entirely phoſphorus, but with- 
out any inflammation. Nitrous acid attacked it with violence, even without 
the help of fire, and occaſioned a ſudden inflammation, with exploſion and 
rupture of the veſſels. Laſtly, marine acid produced no alteration upon phoſ- 
phorus, nor was itſelf altered. Theſe phenomena are perfectly analogous to 
the affinities of the three mineral acids with the inflammable principle. 
Phoſphorus is ſoluble in oils and inflammable liquors, nearly as ſulphur is, 
and conſequently forms 4al/ams of phoſphorus. But when combined with thefe 
ſubſtances, it ſeems to be mare diſpoſed to. decompoſe, than when it is alone; 
for theſe oily phoſphoric liquors are always luminous, particularly when they 
are heated a little, and are expoſed to air. | | 
But phoſphorus differs eſſentially from ſulphur by the nature of its acid, 
which is not yet well known by chemiſts, They believed a long time that 
it was the ſame as marine acid: Stabl was of this opinion, and others received 
it. That great chemiſt, in other reſpects ſo accurate and ſo much to be cre- 
dited, was induced to this opinion by conſidering that - urine contains much 
common falt, and that common ſalt expoſed to contact of burning fuel is 
reduced to flowers, makes the coals burn more intenſely, and occaſions a flame 


fimilar to that of phoſphorus. We have reaſon to wonder that ſuch a chemiſt 
| | as 
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as Stahl ſhould unce concern ig the nature of this acid from ſo ſlight reaſons, 
when we conſider that the properties of the phoſphoric are fo very different from 
thoſe of the marine acid. But we ſhall be more ſurpriſed to find that he poſitively 
affirms, in his beok called Tiree Hundred Experiments, that to make phoſphorus, 
nothing more is requiſite, but to mix and combine properly marine acid with 
phlogiſton ; and that by proſecuting what he had publiſhed concerning the 
artificial compoſition of ſulphur, we may make phoſphorus as abundantly and 
eaſily as ſulphur itſelf. 

We cannot wonder that chemiſts, truſting to ſo great an authority, ſhou'd 
have firmly believed that the acid of phoſphorus was the ſame as marine acid. 
Accordingly when Mr. Margraaf undertook to ſimplify and improve the proce's 
for phoſphorus, he made many experiments to combine marine acid 4 rectly 
with phlogiſton. We ſee in his memoirs, that he made theſe trials not only 
by employing common ſalt, but alfo ſeveral combinations of its acid with othec 
baſes. He employed ſal ammoniar, carneus metals, and marine ſalt with earthy 
baſes. He allo varied the matters which were to furniſh the inflammable 
principle; inſtead of urine he employed ſeveral vegetable coals, and even 
other animal matters, ſuch as the oil of hartſhorn, — blood, &c. But 
all theſe experiments were unſucceſsful, or yielded but a very ſmall quantity 
of phoſphorus. He found the neceſſity of returning to the uſe of the extract 
of urine: and Mr. Margraaf having tried to diſtil it alone, and being aſſured 
by comparative experiments that this extract produced as much phoſphorus 
when he ciſtilled it alone as when he mixed it with matters capable of fur- 
niſhing marine acid, as, for inſtance, luna cornea, this able chemiſt then 
ſuſpected that the phoſphoric acid was different from that of common ſalt. 

n the other fide, as urine contains, beſides common ſalt, a conſider- 
able quantity of a ſingular kind of ſalt, which chemiſts call ſu/#ble ſalt, or 
native ſalt of wrine (See Urine), Mr. Margraaf, who found that he 
could not obtain phoſphorus from common falt, nor from any of the com- 
binations of its acid with other baſes, was naturally led to ſuſpeA that this 
native falt of urine contained the true phoſphoric acid. This he afterwards 
aſcertained by many demonſtrative experiments. Having diſtilled this 
ſalt only with inflammable matters, he eaſily obtained a very large quantity 
of phoſphorus ; and alſo having diſtilled an extract of urine, from which he 
had ſeparated all the fuſible ſalt, and having by this method obtained ſcarcely any 
phoſphorus ; and, laſtly, having examined and compared the properties of the 
phoſphoric acid with thoſe of the acid of the fulible ſalt, and having found them 
entirely the ſame, he acquired on this ſubject all the certainty which is poſſible, 
We ſhall ſee from the enumeration of the properties of phoſphoric acid, how 
"much it differs from the marine, and all other acids. To Mr. Margraaf alſo. 
we owe the knowledge we have concerning this important ſubject. 

When the inflammable principle of phoſphorus burns, and ſeparates from. 
the acid by this combuſtion, the acid remains diſengaged; as the acid of ſul- 
phur does, by the combuſtion of ſulphur, We obtain then, after the combuſ 
tion of phoſphorus a ſubſtance at firſt dry, but which quickly and power- 
fully attracts the moiſture of air, becauſe the acid is fo concentrated as to be 
dry. This matter is ſoon reduced to a very acid liquor, of the conſiſtence of 
very concentrated vitriolic acid. It has an acid taſte, it converts the blue 
color of vegetables to a red, and combines to the point of may 

alkaline 
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alkaline ſubſtances. Thus its acid quality is not doubtful. - The fixity of this 
lalt is very ſingular, It not only may be deprived by heat of all the moiſture 
by which it is kept liquid, but alſo when thus dried it may be rendered red-hot 
without ſublimation, and may be thereby. changed into a ſolid and; tranſparent 
matter, which has all the. appearance of glaſs. Mr. Margraaf obſerved that 
phoſphoric acid, thus dried and heated, emitted a ſmell of garlic, and alſo ſome 
luminous ſparks ; which proves that phoſphorus does not loſe by combuſtion 


all its phlogiſton, bur that a portion of it ſtill remains united with the acid, 


and which ſeems to have been protected from combuſtion by this acid. 
Phoſphoric acid moon to be a very powerful ſolvent. It eaſily decompoſes - 

nitre and common ſalt, from which it diſengages the acids and unites with the 
alkaline baſes, as vitriolic acid does. According to Mr. Margraaf*s experiment, 
it alſo. decompoſed vitriolated tartar. Theſe remarkable properties ought pro- 
bably to be attributed to its great fixity. | | 

When it is combined to the point of ſaturation with alkaline falts, it forms 
neutral ſalts entirely ſimilar to the fuſible ſalt of urine. 3 

Mr. Margraaf has alſo examined the action of the phoſphoric acid upon 
metals. From theſe experiments we find that this acid not diſſolve gold, 
not even when mixed with the nitrous acid; which proves that it is very 
different from marine acid. It does not attack ſilver. It acted a little upon 
filings of copper, which rendered it green, but it eaſily diſſolved the calx of 
copper. Iron is entirely and eaſily foluble in this acid, and forms with it a 
creflatiizable metallic ſalt. Tin is only weakly corroded by this acid, which 
muſt be well concentrated to produce even this corroſion. It has nearly the 
ſame effect upon lead. The color only of mercury, precipitated per ſe, is 
changed from a red to a yellow and a white, and by a long digeliion to a 
black. It entirely diſſolves white arſenic. Laſtly, it diſſolves perfectly zinc, 
from the ſolution of which a fetid ſmell ariſes. This acid when treated by fuſion 
with metallic ſubſtances exhibits nearly the ſame phenomena, only with greater 
force; and with thoſe metallic matters which contain much diſengaged: phlo- 
giſton, as tin, lead, and eſpecially iron and zinc, it forms phoſphorus. © Mr. 
Margraaf obtained a large quantity of excellent phoſphorus by diltilling, with 
ſtrong heat, zinc and phoſphoric acid. | 
We ſhall now ſhew what effects are produced by this acid, when added to 
ſolutions of metals by other acids. At firſt it produces no change upon the 
ſolution of gold in aqua regia; but ſome time afterwards it precipitates part 
of the gold in its metallic ſtate. It affects the ſolution of ſilver nearly in the 
ſame manner, only that the quantity of ſilver thus precipitated, which reſem- 
bles ſilver precipitated by copper, is ſa ſmall, that it cannot be eſtimated. 
Mr. e, dds, that by diſtilling to dryneſs this mixture of ſolution of ſilver 
with phoſphorie acid. a matter remained which did not differ from a tranſparent 
land cornea, Nevertheleſs it was found to be not aà true luna cornea, but a 
mixture only of ſilver with phoſphoric acid: for this matter, When placed 
upon a coal and heated witha blow-pipe, melted into a'datk-grey glaſs, From 
the ſolution of mercury in nitrous acid, 'a copious white;precipitate is formed 
by means of phoſphoric acid. But — circumſtance. is, that this 22 
cipitate is redidulved, when'the mixture d to 


; as remained "ſome. time expoſe 
the cold. Mr. Margraaf adds, that having diſtilled this mixture, he obtained 


FF - © 335 

a conſiderable quantity of a white and ſhining maſs, which by the heat of a 
blow-pipe was vitrified into a very tranſparent glaſs, But this circumftance 
ſeemed very extraordinary, that after he had mixed the reſiduum with pure 
lead, and cupelled this mixture, he obtained a regulus of fine ſilver, the 
quantity of which' was at the'rate of fix drams per TE A white precipitate 
was made from a ſolution of lead in nitrous acid by the phoſphoric acid; bur 
this precipitate was not redifſo| ved. | 5 

Theſe are the properties of phoſphorus, and of the phoſphoric acid ; moſt of 
which were diſcovered and atcertained by Mr. Margraaf. They fhew that 
this acid differs no lefs from the marine than from other acids, and that its 
nature is peculiar. Mr. Margraaf, probably from the reſpect he has to the 
opinion of Stahl, does not abſolutely decide that it is different from the marine 
acid, but he ſays. that it certainly 1s not pure and crude marine acid. He 
thinks, that poſſibly it may be marine acid very intimately combined with ſome 
ſubtle vitreſcible earth. And indeed the fixity and vitreſcibility which prin- 
cipally diſtinguiſh the phoſphoric acid, ſeem to fhew that it contains a larger 
quantity of ſuch a principle than all other acids. | 

The phoſphoric acid ſeems at the ſame time to partake of the nature of /eda- 
tive ſalt and of white arſenic. Sedative ſalt, without having very diſtinct acid 
Properties, acts as in acid on many occaſions. It combines with alkalis, ſa- 
turates them, and reduces them to neutral ſalts. It is fixed in the fire, in 
which it melts as a vitreſcent matter, like the phoſphoric acid; like which alfo 
it decompoſes neutral ſalts. Ser Box Ax and SALT (SEgDaTive). | 

Arſenic is not indeed fixed, as the phoſphoric acid is; and it decompoſes no 
other neutral ſalt than nitre : but it is diſpoſed: to vitrification, and has a ſmel} 
entirely ſimilar to that of the phoſphoric acid. | 


. Phoſphoric acid is not found ſolely in animal urine. Mr. Margraaf found 


that many vegetable matters, ny farinaceous grains, contain enough 
of this acid to produce phoſphorus, when they are expofed to great heat in 
cloſe veſſels. This acid therefore is probably formed in the vegetable and 
animal kingdoms, and s from the former into the Jatter : but the largeit 
quantity of -it'is found in urine. Sc Urine and Sai (Fus iL) of UNE. 
Hitherto phoſphorus has not  beeMWemployed' for any uſeful purpoſe. Bur 
we may hope that ſome uſe might be fond for it, parcicularly if it could be 
made in large quantities and cheap, for its dearnefs has certainly prevented 
the proper trials and reſearches for this purpoſe. Athoogh it were only to 
remain an object of curioſity, it would Hill be amongſt the firſt of that kind. 
Many amuling experiments may be made with © phoſphorus, which would be 
more ſurprizing if it were leſs known. For inſtance, one may write upon a wall 
with a roll of phoſphorus, and the writing will preſently 


appear tn letters of fire. 
The face, or any other object, may be covered over with phoſphorus diſſolved 


in oll, by which it is rendered luminous in a dark place, particularly if the 
air be heated alittle. A taper- may be extingulſhes! and inſtahtly kindled by 
applying to the wick while yet hot the point of a knife, to which a piece of 
— phorus hes been fixed by means of ſuet. Finally, it is one of thoſe ſub- 
ces, by 'whieh/ſuchimagicians #8 C mus may perfotm operations which greatly 

ſurpriae thoſe ho are not in the ſeer et. 51 
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DXXXVIII. PHOSPHORIC STONES. Theſe ſtones, 
"when properly calcined, have the property of ſhining in the dark. The mot 
celebraced and moſt. anciently known pholphorus of this kind, is that called 
the Bolognian ſtone, from Bolognia, a city of Italy, near which this ſtone is 
found. Lemery relates, that the perſon who firſt diſcovered the phoſphoric 
property of this ſtone was a ſhoe-maker, called Vincenzo Caſciarolo, who uled 
to make chemical experiments. He ſays that this man, walking at the foot 
of Mount Paterno, gathered ſome of theſe ſtones, the great weight and luſtre 
of which had induced him to believe that they contained ſilver ; and that after 
having expoſed them to fire, and carried them into a dark place, by accident 
'emgy ly, he perceived the ſtones ſhining like hot coals, which much ſurprized 
him, and induced him to repeat the experiment. From that time the Bolognian 
ſtone has been operated upon by chemiſts and experimental philoſophers, Who 


have ſearched for the moſt advantageous method of calcining it to render ic 


luminous. | Y; 

For this purpoſe we find different proceſſes in the works of La Poterie, 
of Montalban, of Mentzel, of Lemery, and in the Memoirs of Homberg and 
du Fay, printed am thoſe of the Academy, But nobody has treated 
this matter ſo fully, or illuſtrated it fo well, as the celebrated Mr. Margraaf in 
two Diſſertations upon this ſubject. Wherefore, without attending to what has 
been ſaid before him, we ſhall relate here ſummarily his opinion concerning 


- the nature of Bolognian ſtones, his method of preparing them, the phenomena 


they exhibit, and the matters analogous to them; ſo that the whole of this 
article ſhall be extracted from the Diſſertations of that able chemiſt, 
| Bolognian ſtone is ſoft, friable, heavy, cryſtallized, and incapable of effer- 
veſcing with acids before it has been calcined in contact with fuel. Theſe 
qualities have induced Mr. Margraaf to claſs it amongſt the heavy fuſible ſpars, 
and with ſo much more juſtneſs, as all theſe ſpars by a preparation ſimilar to that 
for the Bolognian ſtone are rendered phoſphoric. As thele ſpars are alſo compoſed 
of the ſame principles, as we ſhall afterwards ſee, all tat we ſhall ſay con- 
cerning the Bolognian ſtone is alſo applicable to all other ſtones of the ſame 
Kind; that is, to all the heavy fuſible ſpars, or rather to the felemitic ſpars. 
When theſe ſtones are to be rendereffphoſphoric, ſuch of them ought to 
be choſen as axe the cleaneſt, beſt cryſtallized, moſt friable, moſt heavy, 
which exfoliate when broken, and, laſtly, which contain no heterogeneous parts. 
They are to be made red-hot in a crucible, and reduced to a very fine powder 
in a glaſs mortar, or upon a porphyry;  Lemery affirms, that this pulverization 
ought to be made in a braſs mortar, and poſitively declares, that after many 
experiments, he found that the operation entirely failed, if any other, par- 
ticularly an iron mortar,” has been uſed. But Mr. Margraaf, whom we pre- 
ferably follow, forbids expreſsly the uſe of a copper mortar, and affirms that 
it hurts the ſucceſs of the operation. The ſtones having been thus reduced to 
powder, are to be formed into a paſte with gum tragacanth, and divided into 


cakes as thin as a knife. Theſe are to be dried by a heat, which at laſt is to 


be made pretty conſiderable. After theſe preparations, an ordinary reverbe- 
ratory furnace 1s to be filled to three quarters of its height with charcoal, and 
the fire is to be kindled. Upon this charcoal the flat ſurfaces of the cakes are 
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to reſt; and more charcoal is to be placed above them, ſo as to fill the furnace. 
The furnace is then to be covered with its dome, the tube of which is to re- 
main open; all the coal is to be conſumed, and the furnace is to be left to 
cool. The cakes are then calcined, and are to be cleanſed from the aſhes by 
blowing with bellows upon them. When they have been expoſed during ſome 
minutes to light, and afterwards carried into a dark. place, they will ſeem to 
ſhine like hot coals, particularly if the perſon obſerving them has been ſome 
time in the dark, or have ſhut his eyes, that the pupils may be: ſufficiently 
expanded. Mr, Margraaf obſerves, that after this calcination through the coals, 
if the ſtones be expoſed to a ſtronger calcination during a full halt-hour under 
a muffle, their phoſphoric quality will be rendered ſtronger. ö 

The phenomena exhibited by theſe ſtones rendered phoſphoric by calcination 
are very worthy of attention, but are not well underſtood. The difficulty 
attending this ſubject, is encreaſed by the contradictory relations of thoſe who 
have operated upon this matter, in ſome important facts. Mr. du Fay, who 
has publiſhed a Memoir 8 this kind of phoſphorus in the year 1730, 
aſſerts, from experiments, that all calcareous ſtones, whether they contain, 
or not, vitriolic acid, are capable of becoming luminous by calcination z with 
this difference only, that the pure calcareous ttones require a ſtronger or more 
frequently repeated calcination; whereas thoſe which contain an acid, as ſe- 
lenices, BYP ums, ſpars, | become phoſphoric by a ' lighter calcination. Mr. 
Margraaf, on the contrary, who does not ſeem to have known this Memoir 
of Mr. du Fay, ſays, that no other ſtones can be rendered phoſphoric but thoſe 
_ calcareous ſtones only which are ſaturated with an acid; that purely calcareous 


ſtones, as marble, chalk, limeſtone, ſtalactites, are incapable of receiving this 


phoſphoric quality, till they have been e to their calcination ſaturated 
with an acid. The cauſe of this 7 ric property cannot be aſſigned till 
theſe facts are aſcertained: for if all calcareous ſtones are capable of bein 
rendered luminous without the concurrence of an acid, we may then ſalpett 
that light is capable of adhering more to ſome bodies than to others, and that 
calcination gives to calcareous the property of retaining a larger quan- 
tiry of light, and during à longer time, than other bodies can. We muſt 
ay Ay confeſs that this conjecture is very vague, and not much ſupported 
$, 8 " ; w ; , : T 
"Bur if theſe ſtones cannot be rendered luminous without the concurrence 
of an acid, as Mr. Margraaf thinks, and as experiments indicate; if even the 
acid does only contribute conſiderably to give them this property, as all expe- 
riments upon this matter, and even thoſe of Mr. du Fay, ſeem to ſhew ; we 
then have reaſon to believe, that acids have a conſiderable ſhare in the produc- 
— of this luminous property. Our conjectures upon this ſubject are as 
. a 7 Ws, Qua 
We know that acids in general, and particularly the vitriolic and , ni- 
trous, have a omg affinity with the inflammable principle; that when they 
are united with this principle, they form with it compounds , poſſeſſed of 
the properties of + fulphur or of ns — We are alſo certain that 
- ly co 
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ing; the firſt vivid and ſtrong, in which their phlogiſton forms à very (ens 
fible Same, and produces not only light, but alſo: ſo conſiderable a heat as 
to kindle combuſtible bodies; the other flow and weak, capable only of pro- 
ducing a: light much leſs vivid, without any ſenſible heat, or with a heat too 
ſmall to kindle combuſtible bodies. Such, for inſtance, is gun: powder. Set 


+ Svrpnen, Phosphon us, and PownEnR (Gun). 


This being eftabliſhed, may we not with probability. believe, that the acid 
contained in ſtones rendered phoſphoric; by calcination combines with the phlo- 
giſton-of the coals, forming with it a ſulphureous compound and that the phlo- 
giſton of this kind of ſulphur or phoſphorus adhering but weakly to the acid. 
or exiſting there perhaps only ſuperabundantiy, is very eaſily combuſtible; ſo- 
that merely the action of the heat and light of the open air is ſufficient to in- 
flame it: not, however, fo ſtrongly as to produce heat and a total diſſipation 
of the phlogiſton, as when ſulphur and phoſphorus ars burnt, but ſo Gowly, 
and weakly, that but a very faint light, obſervable only in the dark, is:produced, 
Such is the light of che Bolognian and of other phoſphotie ſtenes of the ſame 
kind, © AW 28. | | 13.8, 012 ne 
Several phenomena of this phoſphorus ſeem capable of confirming, this con · 
Jecture. 'Firſt, the Bolognian ſtone, the ſpars: and gyplums which) ate rendered 
hminous by calcination, have, according: iq all: thoſe who, have operated 
them, a ſmell of fu | after their oaleination, and pteſerue this ſmell While- 
they have the NO one quality. 01 20h or «C8190 54:1 90 arise 
Secondly, the calcination of cheſe ſtones muſt ebe made in contact th coal, 
otherwiſe they are not rendered luminous, as Mr. Margraef has obſer ved. But 
ve ate certain that this is ont of the conditions neceſſary for the production of 
all ſulphurs, and of phoſphorus of all kinds: and as this calcination is alſo 
made with the concurtenoe or the iir, td ſuccreds better in this mannet than 
in eloſe veſſels, the ſalphurenus eompoun — aus Jed pro · 
bably in a fats of inflammation and .combuſiion during the calcinatibng wii 
gradually diminiſty as the ſtone cools, ſo as to be rendered inſenſible by means 
compound is eovered and ſurrounded on all fides:: the combuſtion, however. 
does not ſo entirely ceaſe; but that merely the action of lighe is capable of 
rene wing and encreaſing it, ſo as to render it ſenſible in the dark. Bel d 
- Thirdly,” Mr; Margraaf has obſerved, that every phoſphorus of that kind 
which requires to be ex ta light in order to make it ſhibe in the dark, 
may, without any ſuch expoſure, during two or three days or more, be ren- 
dered very luminous merely by being heated ; chat is, by cantagt of any hot 
ſubſtante, which is at the ſame time incapable af giving light; as, for in - 
ſtance, a late of iron heated, ſo as not to ſhow the; leaſt redneſs.even inthe 
dark, This curious experiment ſhews very clearly, that the phoſphoric light 
procetts from u very weak and law: infllemmation; which is ſ0,cherked/ by 
cold, chat no ſonſible light proceeds frotn it, evem in the dark, but which 
may be enereaſed and renewed. by a very weak beat. This matter might be 
ther Muſtrated by obſerying. the effects of tæpaſing this „ rr 
apes of col the i me "Ks being very lumindus a ſhnuld Probably 
| that is dige would be gradually camimtbed, and at Jength/extinguiſhed by 
Thus 


the cold. 
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Thus vr have ftrong reaſons to believe, that the light of all theſe phoſphoric 
Nones is nothing but a very flow! and weak combultion or inflammation of 


3 — of phlogiſton which they contain. 


cts may indeed be objected to this opinion. 2. If the Hehe of this 


hoſe ies was'only the effect of a true inflammation,” it could not take place 
without the free acceſs of air; and it would be extinguiſhed, like that of 
other inflamed ſubſtances, when pholp orus is immerſed in water or any other 
Jiquid: Bur we are certain that theſe phoſphoric ſtones have the ſame effects 
when they are kept in bottles hermetically :cloſed, or even when immerſed 
under water, as Mr. de Fay has ſhewn. 2. Mr. de Fay found by experiments, 
that ſtones purely: calcareous, and containing no acid, are nevertheleſs rendered 
— 6m Fx by-calctmarion.. Bur no ſulphureous or phoſphoric compound can 
formed in theſe. ſtones. Their light therefore. does not ſeem to depend on 


any inflammation 


To thefe objections we may anſwer, that although in general inflammable 


bodies cannot burn with accefs of air, chis rule is hot however free from ex- 


in the inſtances of ſulphureous and phoſphoric compounds, partieu- 

larly concerning thut kind: of inſtammatim uhich is weak: and incapable: of 
— other combuſtible matters, which muſt be carefully diftinguiſhed from 
— combuſtion, as we have already remarked. We are certain that 
Load flow inflammation of fuch bodies may fubſiſt without acceſs of 

ai or at leaft with much lets ait than is neceffary for the other inflammation, 
ig ken the phoſpbona its weakneſs, We cannot doubt that che light proceed- 
o urine is an effect:.of. a twealt tombuſtiun of this 

— as ons be ſen under the article Ptosymorvs'' of KunckaL. 
this light is well known to A ety fragt are 


glaſi veſſels, to encreaſe' by heat - alſo happens 
to the phoſphoric ſtones. Beſides, — a unte —— as well as 
is ſtill weaker than 


horus in water and in veſſelg — cloſe, their 
. — and is much more quickly exti en ae ae liquors 
—— 1 3 of Mr du —ů— — 
are entirely r to boſphorys of urine: aps even 
_— heated, and properly treated, might rr lame phenomena (5). 


0% 1 doubt aber e pssphseud could only 5 oh es tee 
be made of ſulphur without addition of quick- ment of ph n from the burning ſub- 
lime or other —— to which the vi- ſtances, Accordingly, if we examine the 
ſeveral, Yoo of phalpdorus, ay ſhall find 
that cach of them WR 
carth, an plogilho, Þ . 

that ognian — 


experimen 
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. coals in the calcination, 
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Homberg is a combination of vitriolic acid, 
earth of allum, and the phlogiflon of flour, 
or other inflammable ſubſtapce. mi | 
li) Piren. When the wood of pines, matter of the wobd, Hence they are not 
firs, and other trees, from which turpentine much difpoſed to unite with oils'and fat; and 


1 


In the ſecond place, as to Mr. du Fay's aſſertion, that calcareous ſtones be- 


c me- phoſphoric by calcination, we may obſerve, that as he did not examine 


chemically the ſtones he employed, and made no experiments to determine 
whether they contained any vitriolic acid or not, we cannot be certain that 
they did not contain any. For we know, that many of the ſtones which ſeem 
to be entirely calcareous, do however contain more or leſs of gypſeous or ſe- 
lenitic ſubſtances. Of this kind, perhaps, the ſtones employed by Mr. du Fay 
might be. Beſides, if we ſuppoſe that theſe ſtones contained no acid nor ſul- 
phur, perhaps they are 3 av of retaining ſome of the 7 of the 
we may eaſily conceive that this phlogiſton alone 
is capable of producing a phoſphoric quality. Laſtly, we are certain, even 
from Mr. du Fay's experiments, that pure calcareous ſtones become much leſs 
luminous by calcination than thoſe which contain an acid, and are rendered 
phoſphoric much more difficultly. | 
Alfter all that we have ſaid concernin ſphoric ſtones, we ought to un- 
derſtand them clearly. The phoſphorus if aldwin and the phoſphorus of Ham- 
berg are exactly ſimilar to thoſe made with the Bolognian ſtone: and phoſphoric 
ſpars, from. which differ only in the kind of acid which they contain. 
The phoſphorus of Baldwin is à combination of chalk with nitrous acid; and 
the phoſphorus of Homberg is a combination of quicklime with the acid of ſal 
ammoniac. The former is therefore a nitre with calcareous baſis, and the 
other a marine ſalt with - calcareous baſis. They acquire the phoſphoric pro- 
perty by calcination, as well as the Bolognian ſtone; and ſpars do, which are vi- 
-triolic {its with baſis: of calcareous earth. Theſe two matters are not to be 
calcined in contact with fuel, but in crucibles. The phoſphorus of Baldwin 
receives its phlogiſton from the nitrous acid; chalk alſo contains ſome. 
giſton. The phoſphorus of Homberg receives its phlogiſton from the ſal am- 
moniac which is treated with quickli me. 
As the nitrous. and matine ſalts with earthy baſes are deliqueſcent, they at- 
tract the moiſture of the air after they have been dryed, and even after they 
have loſt ſome of [their acid by calcination : for which reaſon they cannot be 
preſerved but in veſſels accurately cloſed, and their phoſphoric quality. laſts 
much ſhotter time than that of ſpars. The theory of theſe two kinds of phoſ- 
phorus ſeems to be exactly the ſame as that of phoſphoric ſtones. See Sear. 
CHS EC K. See Bu Ass and S1MILOR. ' 
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rine kcid with calcareous earth, which ab- finqus and othet juices melt out by the heat, 
ſorbs phlogiſton from the burning fuel dur- 'and it the ſme time acquire an empyreuma- 


ing its fuhon; The phoſphorus of Baldwin tie fmell and taſte. This is tar, which be- 


is a fimilar combination of nitrous acid with ing boiled, exhales much acid phlegm and 
'calcareous earth; and the pyrophorus of eſſential oil, and becomes thick. It is then 
changed into pitch. Pitch and tar conſiſt 
chiefly of the refinous, but contain alſo 
much of the gummy, ſaline, and earthy. 


s 


is obtained, is expoſed to fire in veſſels hence too they tre gradually cortoded by air. 


"which have openings only at their bottoms, and moiſture, when employed to preſerve 
; as, for inſtance, in an inverted re tort, the re- : 


wood, and other ſubſtances ; as ſhips, caſks, 
 ſhiogles, 


1 Far 


XLI. PIBCH (MINERAL). (4) -- 
DLXII. PLAN T 5. See Kixqbou (VeGeTABLE).. 
DXLIII. PLASTE R. See Gvesuu. 
DXLIV. PLATIN A. Platina is a perfect metal, analogous with 
the perfect metals, eſpecially with gold, as many properii.s are common to 


boch. 


Although metals, from their great utility, have been always diligently 
fearched for, yet this has remained undiſcovered till lately, which is a very 
ſurpriſing circumſtance, and which ſceins to prove that platina is nut, like the 
other metals, ſcattered in different parts of the world, and in all climaies. 
Platina is found in the golden mines ot Spaniſh America, and chiefly in thoſe of 
Santa Fe near Carthegena, and in the Bailliwick of Choco in Peru. 

This metal was. probably known to the workers of theſe mines long before 
it was brought into Savage! but as its color is not very fine, and as it is 
* almoſt intractable, eſpecially by fuſion, without addition, they ſeem to have 
. neglected it, conſidering it as ſome refractory mineral or marcalite : ſome cf 
them, however, had attempted to melt it, and to make toys of it, as tobacco- 
boxes, and other things of that kind; but this muſt certainly have been by 


allaying it with other metals, as we ſhall ſoon ſee the impoſſibility of their doing 


it otherwiſe. 


Nevertheleſs, this metal continued to be ſo neglected, that it was entirely 
unknown in Europe till Don Antonio Ulloa, a Spaniſh mathematician, who 
accompanied the French academicians ſent by the King of France to Peru 
to determine the figure of the earth by meaſuring a degree of the meri- 
dian, firſt mentioned it in the relation of his voyage, printed at Madrid in the 
year 1748: but he ſays little of it, and repreſents it as an intractable metallic 


ſtone, which impeded the extraction of 
quantity, This account was not my 
concerning a new perfect metal, 
my afterwards found it to be. 

zu 


old from the ore when it was in a large 


kely to excite the curioſity of chemiſts 


a matter fo intereſting and ſurpriſing as 


t before that time, that is, in 1 41, an Rogen metallurgiſt, called oa, 


_ who had brought from Jamaica ſome ſpecimens o 


it, which he was informed had 


come from Carthagena, attended more to it, and made ſome good chemical trials 


* & c. To render them more durable, 
and leſs liable to be melted by the heat of 
the ſun in ſummer, an anonymous author 
adviſes that tar ſhould be mixed when boil- 
| Ing-hot with coal-duft, in ſuch quantity as 
to render it thick; by which preparation, 
he ſays, tar is fixed, never runs, bends 
hardens ſurprizingly from heat and moiſ- 
ture. 

From two ounces of pitch, one ounce 
and half a ſcruple of reſinous matter were 
extracted by ſpirit-of wine. Half an ounce 


- digeſtion, and nearly half an ounce of earthy 
matter remained, from which water ex 
trated nothing, The ſame quantity of the 


fi 
of empyrevmatic oil ſeparated during the - 
2 — 1 pitch. It is uſed for the 
ſame purpoſes for which pitch and tar. are 
applicable, | 5 


ſame pitch, boiled firſt in water, yielded two 


drams and half a ſcruple of gummy extract. 


Eight ounces of pitch diſtilled in an open 


fire yielded two ounces one dram and a 
half of an acid ſpirit, and «vo ounces five 


drams of a fetid oil, three ounces of a ſhin-- 
and ing black coal remaining in-the retort. 


Neuman. | 
(4) PiTcu (MixZIAT). This is a fetid, 
black, thick, and tenacious bitumen, differ- 


and a darker color. Petroleum, ex- 
to evaporation, depoſites a ſubſtance 


of 


. 
* — rs * 
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1 from petroleum in having a thicker con- 
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comparing them, we may acquire as certain and almoſt as extenſive kno 
of platina as of the other metals that have been known from time immemorial. 
This article ſhall contain the moſt general and certain reſults of the experiments 


"PL il 


of it. Since that time, ſeveral chemiſts, the chief of which are M. Scheffer, of 
the Swediſh Academy, and Dr. Lewis, of the Royal Society of London, have 


very particularly examined this ſingular metal, and have publiſhed their expe- 


.riments. Dr. Lewis has in ſome meaſure exhauſted this matter, in four excel - 
lent memotrs communicated to the Royal Society. Platina was, nevertheleſs, 


lictle known in France till the year 1758, when Mr. Morin, zealous for the 


progreſs of ſcience, collected, tranſlated into French, and publiſhed an account 
of all that had hitherto been done upon platina, in a work entitled, Plating, 


M bite Gold, an eighth Metal. 
This publication excited the curiofity of French chemiſts, to whom it was a 


new ani intereſting object; but the difficulty of obtaining a matter ſo dear 
N all of them from being able to ſatisfy their deſire of examining it. 


eſſrs. Macquer and 'BeaumE were the only perſons who made experiments 
upon it, which they have publiſhed amongft the Memoirs of the Academy for 


the year 1751. 


About the fame time alſo, Mr. Margraaf examined platina, and publiſhed a 
diſſertation; concerning it. a | | 
Theſe are the only chemifts who have examined, at leaſt, who have 


* -publiſhed their refearches concerning this new metal But akhough their 
number be ſmall, yet their experiments are ſo numerous, made with ſuch 


accuracy, and in general fo conſiſtent with each other, that by — — — 
wiedge 


= ; * 


made by the above: mentioned chemiſts. 


Lale a Spaug wird, is # Gminacive of gls, which in thar tanguage 


ſignifies ilver. It is therefore cafled by the Spaniards r et. This name 
is improper, fince it reſembles flver only im being indeſtructible, and very 
imperfectiy in its color. The name of wörie gola, given to it by ſome chemiſts. 
is more ſuitable; for we. ſhall ſee that it reſembles god more than any one 
metal reſembles any other; and hence we ſhall ehiefly compare it to gold. 
Me do not certain know the origin and natural hiſtory of platina- We 
can 6nly affert, that all that we ſee in maſſes, or worked into forms, is not 
pure nor in its natural ſtate; for we are certain that it is unfuſible, without ad- 
dition, by the moſt violent fire of dur furnaces. All the ꝓlatina that is found 
in the. cabinets of curious perſons confiſts of ſmall angular gre 
of which, ate a little rounded. It is mixed wich a conſiderable quantity of ſmall 
: black fandy as attractable by magners as the beſt iron, but u oluble”by acids, 
- -unfuſible; und untruactable. This: land is perfectly ſimilar to that which. is 
found at St. Quay in Bretagne. The grains of platina are alſo frequently 
interſperſed with pa | 
of gold. Meſſrs. Macquer and Beaume found a pretty large ſpangle of gold in 
then platina examined by them. But thefe heterogeneous matters are; quite 
foreign to platina, and are; | 
* extraneous excepting a little and anercury. 
bably receives du do ths operations for ertracting go 
of mercury. Theſe matters may ruſily be ſeparated from the platina without 
Hecompoſing it, by waſhing and by magnets. Some chemilts, who know 


ns, the corners 


rticles of ſpar and of quartz, and ſometimes with ip 


.Fambined, with it; for it contaips nothing 
which, latter ſubſtance it pro- 
Id from the ores by means 


platina 


platlna only by name,” and deny that it is a pecoliar metal, have therefore, 


with great impropriety, advanced, that Mr. Margraaf had decompoſed it, 
and had obtained from it gold, iron, and arſenic. The contrary appears from 


Mr. Margraaf's Diſſertation. Mr. Margraaf only ſeparated the heterogeneous 


matters which were merely mixed with platina, as other chemiſts have done; 
but he is too good a chemiſt to pretend that he has decompoſed it: on the 
contrary, he does not heſitate to call it a perfect metal, which name is allo given 

to it by all who underſtand metals. 


The color of the grains of platina is metallic, white, livid, not very brilliant, | 


intermediate betwixt the white of ſilver and the grey of iron. At firſt view. 
they reſemble large filings of iron. They are {mooth, and are nearly as hard 


as iron; they are ſomewhat ductile; ſo that ſome of them may be flattened up- 


on an anvil, while others are broiled into ſmall pieces. WEE 
- The ſpecific gravity af platina is very great, and nearly equal to that of; 
gold. In water it loſes only ſomething betwixt an eighteenth and a nineteenth. 


part of its weight. 


The tenacity of the parts of this metal has not been determined, . becauſe ir; 
cannot be formed into a proper figure to make the experiment. But if this 


quality is proportionable to the ductility and hardneſs of metals, We may 
preſume, that as platina is much harder than gold, its tenacity is allo greater, 
if all che ductility of which it ſeems ſuſceptible could be given to it by art. 
; Plativa is, like pure gold and filver, free from all ſmell and taſte. It is ua- 


alterable: by the combined actian of air and water, and is no more ſuſceptible 


than the other perte& metals of acquiring ruſt. Like them alſo, it is indel-, 


tructible by the moſt violent and long continued fire: but the property which 


peculiarly diſtinguiſhes this metal is its/infufibulity by: the moſt ancenſe hear. 


As fuſion is; neceſſary for the application of metals to uſe, chemiſts have 


made their utmoſt efforts to meit plama The moſt violent heat which could be 


raiſed im air. furnaces, or by the united action of ſeveral large bellows, has been 
applied repeatedly, and continued a long time without ſucceſs. In all theſe 
trials the grains of platina remained unaltered in form and weight, and were 
only agglutinsted ta each other, /Hearly as ſand is by exppſure to vialent heat, 


but ſo flightiy. that by the ſmalleſt effort they. were - ſeparable. Meſſſs. 


Macquer and Beaum expoted platina during five days and five nights to the 


reateſt heat of a glaſs · houſe furnace, which. trial did only confirm the unfu- 
tity and unalterability of — a nn fires, as it was found to be 
only 2 little agglutinated, and its weig 
phenomenon has been alſo obſerved by Mr. Margraaf. Laſtly, Meſſrs. Macquer 
and Beautne, having expoſed: platina to the focus of a lasge. burging- 


melted a little of ic in a. minute. It fire ſmoked, then emitted ſparks, and 
thoſe parts CE well which-were expoſed to che xapter of the focus, 
Theſe chemiſts c examined the —— this platina. According. o 


their memoir, the ed parts were diſtinguiſhable from the others by a bril- 
liancy like that of -filver, and by z rounded; ſhining, poliſhed. furface; They 


were caſily ſlattened upon an moil, and formed into very thin plates without 
craclcing or ſplitting ;: fo that theſe grains emed to be much mote malleable 


than plain. in. its ſtate. Theſe metals by repeated: ſtrokes of the 


became hard and brittle, as all other metals do, ;particularly; gold and 


1217 1 . 


to be a little encreaſed; which latter 


lver , A 
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filver; and by annealing, their malleability was reſtored, as it is alſo to other 
metals by the ſame means. After experiments fo certain and well authenticated, 
we cannot doubt that platina is truly a metal, and even a third metal, as perfect 
in its kind as gold and filver are in theirs, This propoſition will be further 
confirmed by the other properties of platina. | | 
Platina reſiſts as perfectly as gold the action of the vitriolic, marine, or nitrous 
acids; in a word, of any pure acid, in whatever manner applied. Theſe acids, 
concentrated or diluted, may be boiled any length of time upon platina with- 
out diſſolving an atom of it: but a mixture of nitrous and marine acids, aqua 
regia, the ſolvent of gold, is allo the ſolvent of platina, Meſſrs. Macquer and 
Beaumẽ have obſerved, that an aqua regia compoſed of equal parts of the two 
acids diflolves moſt of this metal. But, however the aqua regia is made, more 
of it is required to diſſolve platina than gold. Theſe chemiſts employed a pound 
of aqua regia to diſſolve an ounce of platina. All the acid of this —— of 
aqua regia was not indeed employed to diſſolve the platina, becauſe much of 
it was diſſipated in vapors during the operation, from the long time employed 
in the ſolution ; and therefore if the operation had been performed in cloſe 
veſſels, and by diſtillation and cohobation, as Dr. Lewis did, a leſs quantity 
of aqua regia would have been ſufficient : but this is a matter of ſmall im- 
porrance. 105009 327, 7945 
1 regia requires to be aſſiſted by the heat of a ſand - bath, and alſo a con- 
ſiderable time, to diſſolve platina well. Although the color of this metal is 
white, its ſolution is very yellow, even deeper than that of gold. When a ſmall 
quantity of platina only is diſſolved in aqua regia, or when a ſaturated ſolution 
is much diluted, a beautiful yellow color is produced, undiſtinguiſhable from 
that of a ſolution of gold: but while the aqua regia becomes more and more 
ſaturated with platina, its color becomes more and more intenſe, and at laſt red; 
but this apparent redneſs evidently proceeds from — — the intenſity of 
the yellow color; for this ſaturated ſolution is rendered Je by dilution with 
water. In this circumſtance it is ſimilar to tincture of n. fgtlet⸗ 
The ſolution of platina in aqua regia is acid and corroſive, and from it a 
neutral cryſtallizable ſale may be obtained. When the acids employed are con - 
centrated, and when the ſolution is nearly ſaturated, a confuſed cryſtallization 
is formed at the bottom of the matraſs, which may be found to be a cheap of 
very ſwall, yellow, tranſparent cryſtals. Theſe cryſtals of e may be 
obtained much larger and more beautiful by evaporating the ſolution of platina 
with a very ſlow fire, and by cooling it very lowly. I found that the ſolution 
of - platina tinged the ſkin. and other animal matters with a blackiſh brown 
color,” in certain circumſtances (in which reſpect it reſembles the ſolutions of 
gold, filven, and of mercury), and that ether mixed with this ſolution by —_ | 
tion quickly ſeparates from it,. and becomes. tinged with a fine yellow color, 
reci cly as ĩt does when it is treated in the ſame manner with a ſolution of gold. 
This experiment ſhews, that ether, and probably other attenuated oily matters, 
take platina, as _ gold, from aqua regia; and hence we may — 1 
another inſtance of the conformity of theſe two metals. But as ether does not 
acquire nearly ſo intenſe a color as the ſolution of platina, we — infer that it 
only receives a ſmall quantity of this metal. Beſides, the platina * 
ſpontancoully from the Re 57 12530 itn 20: 491:2:10 bas Died : 
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Platina may be precipitated from its ſolvent by fixed and volatile alkalis (/); 
and theſe precipitates are all of a yellow brick-color, when only ſo much alkali 
is employed as is neceſſary to ſaturate the acid of the ſolution ; but are of a 
paler color when a ſuperabundant quantity of alkali is employed, or when they 
are digeſted in alkali. Theſe colors of precipitates of platina proceed from a 
large quantity of ſaline matters which precipitate along with them, and which 
ſtron ly adhere to them, and not from any calcination of this metal, or loſs of 
its phlogiſton. The proof of this is, that if the cryſtals or precipitates of 
platina be expoſed to ſtrong heat, the ſaline matters which adhere to them are 
expelled, the color occaſioned by them is loſt, and the platina recovers without 
any addition its ordinary metallic ſtate. 

All the abeve-mentioned phenomena exhibited by platina treated with acids 
and alkalis are ſimilar to thoſe which gold exhibits in fimilar circumſtances : but 
platina has alſo in this . ſome peculiar properties by which it differs from 

old. 1. The ſolution of platina acquires a deeper color than that of gold. 2. 
I he precipitate of platina made by volatile alkali does not fulminate as that of 
gold does. 3. Tin does not produce from the ſolution of platina a purple 
precipitate, capable of tinging glaſs, as it does from a ſolution of gold. 

Neither nitre, which quickly and effectually calcines all imperte& metals; 
nor corroſive ſublimate, the acid of which, being very much concentrated, acts 
i — almoſt all metals; nor any other neutral ſalt, could occaſion the ſmalleſt 

teration upon platina or upon gold: | 

This ſingular metal reſiſts, as well as gold does, the action of ſulphur, which 
ſo powerfully diſſolves other metals. From Dr. Lewis's experiments we find, 
that liver of ſulphur is capable of diſſolving platina, as it does alſo gold, by 


fuſion” Mr, Margraaf's experiments leave this matter uncertain : but if, as we 


have reaſon to believe, liver of ſulphur does diſſolve platina, this is another 
inſtance of the conformity of this metal with gold. | . 
Almoſt all metallic ſubſtances are capable of ſeparating platina from aqua 
regia, as they alſo ſeparate gold. Platina precipitated by theſe ſubſtances hs 
its metallic appearance. In this reſpe& it conforms with a general rule, that 
metals precipitated by other metals have their metallic appearance. See Pzz- 
CIPITATION, WT 
Mr. Margraaf relates, in his Memoir, a great number of experiments which 
he made to diſcover the effects of mixing a ſolution of platina with other metallic 
ſolutions, and alſo of digeſting pure platina with theſe ſolutions and other ſaline 
ſubſtances. Theſe experiments furniſhed many curious and intereſting facts; 
but as ſeveral of them do not ſeem to be conſiſtent with the eſſential and aſcer- 
tained properties of platina, nor even with ſimilar experiments made by other 
chemiſts, we have reaſon to believe that theſe ſingularities obſerved by this able 
chemiſt proceeded from ſome extraneous matters with which his platina was 


(1) Mr, Margraaf mentions a very ſingular equal in power of union to the former alka- 
fat concerning the precipitation of platina li, and ſuperior to the latter, produced no 
by alkalis ; namely, that although vegetable precipitation, even when ſo much of it was 
hxed wm — * volatile alkali, proc” 2 — to ſaturate the acid, nor even 
pitated this metal from aqua regia; yet the diſturbed the tranſparency of the liquor. 
wineral alkali though in other inflances , 
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allayed. From moſt of theſe experiments, as, for inſtance, from the yellow 
flowers obtained by ſubliming platina with ſal ammoniac, and from the blue 
grey formed by mixing his ſolution of platina with a lixivium of Pruſſian 

lue, we may conclude, that iron was the metal with which his platina was 
allayed, as he himſelf ſays. 

Platina, like gold, is capable of being allayed with all metals, and in theſe 
allays exhibits intereſting phenomena. Dr. Lewis has examined theſe allays 
more carefully and fully than any other perſon, As we have ſaid nothing of it 
under the article ALLay, we ſhall ſummarily mention here what Dr. Lewis has 
obſerved on this ſubject. 1 

Platina, although very unfuſible when alone, may however be fuſed along 
with other metals with which it is capable of combining. Equal parts of gold 
and platina may be melted in a violent fire, and the allay which is formed may 
be eaſily poured into an ingot mould. It is whitiſh, hard, and may be broken 
by a violent blow, Nevertheleſs, when it has been well annealed, it is capable 
of conſiderable extenſion under the hammer. One part of platina and four parts 
of gold may be melted and allayed with a much les fire than is requiſite in the 
preceding experiment. This allay is ſo ductile, that it may be extended into 
very thin plates without being broken, or even ſplit at the edges. Dr. Lewis 
oblerved a remarkable circumſtance concerning this allay, namely, that the 
platina, which was + of the whole maſs, rendered the gold no paler than guineas 
are, which contain only , of ſilver. «if 2 
Silver and platina may be melted and allayed together in equal parts with a 
very violent fire. The allay which is formed is much harder and darker- colored 
than ſilver, and of a large grain, although it preſerves ſome ductility. Theſe 

ualities are leſs ſenſible when one part of platina is added to ſeven parts of 
flver : but this allay is ſtill coarſer-grained and leſs white than ſilver. This 
coarſeneſs of grain ſhews an imperfect union; and indeed ſilver and platina do 
not ſeem to unite very intimately ; for Dr. Lewis obſerves, that when the allay 
of theſe two metals was left after fuſion in the crucible, a conſiderable part 
of the platina was ſeparated and ſunk to the bottom. The platina did not 
—— communicate any good quality to the ſilver, | excepting a greater 

ardneſs. 5 11410 
Copper ſeems to be moſt improved by being allayed with platina. When 
indeed a large proportion of platina is added to copper, as equal parts or two- 
thirds, the allay is hard, brittle, and coarſe: but when a leſs quantity of 
platina is added, as from + to n, or even leſs, a golden- colored copper is pro- 
duced, very malleable, harder, ſuſceptible of a finer poliſh, ſmoother - grained, 
and much leſs ſubject to calcination and ruſt than pure copper. 5 

Dr. Lewis was not able to fuſe forged iron with platina, which is not 
ſurprizing, when we. conſider the refractory qualities of theſe two metals: but 
he allayed platina with caſt- iron, by throwing one part of 2 to four parts 
or more of the iron when it was ju beginning to flow, . This allay was much 
harder, and much leſs ſubject to ruſt, than pure iron. It was ſuſceptible of a 
very fine poliſh. | 


: » Platina may be melted with tin in all proportions from equal parts of the two 
metals to A four parts of tin. This allay was obſerved to be ſo much 


harder, more brittle, more dark-colored, and coarſer, as the proportion 4 the 
s ' : WW $ ——_ : : p tina 
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platina was larger. No advantage ſeemed to be acquirable by this allay. Lead 
alſo may be allayed in different proportions with platina, nearly as tin may. 
with this difference, that a much greater fire is neceſſary for the formation of 
this latter allay, particularly when the quantity of platina is great. The metal 
reſulting from it has a dark color, ſomewhat approaching to a purple or violet, 
or it theſe colors when expoſed to the air. When the two metals 
fuſed together are left in a crucible to cool, a conſiderable part of the platina 
ſe — and falls to the bottom, in the ſame manner as it does from the allay 
ilver. 

From Dr. Lewis's experiments platina appears to be capable of amalgamating 
with mercury, but difficultiy, and by a very long trituration with water, as, 
for inſtance, during a wee. — 1 

If mercury be triturated with an allay of gold and platina, it ſeizes the gold, 
and does not touch the platina. Dr. Lewis propoſes this amalgamation as 
a method of ſeparating theſe two metals; and it is that which is employed in 
the ores of Peru, in which gold and platina are mixed together: but we do not 
yet know whether this ſeparation be perfectly complete. 

Platina may be allayed with biſmuth nearly as with lead, and in a ſimilar 
manner ſeparates from the biſmuth after fuſion. It gives to biſmuth alſo, as it 
does to lead, the property of acquiring, by expoſure to air, violet, purple, or 
blue colors. This allay is always very brittle. | 

Of all metallic matters zinc may be moſt eaſily allayed with platina, and 
moſt effectually diſſolved by fuſion. Dr. Lewis obſerved, that theſe allays did 
not appear very different from pure zinc but that when the proportion of 

latina is conſiderable, their grain is cloſer, their color leſs clear, and more 

luiſh than of zinc. They do not tarniſh, nor change colors, by expoſure to 
air. Laſtly, they are harder than zinc, and have not the ſemi-malleability of 
this ſemi-metal. | | 

With regulus of antimony platina formed a darker and harder compound 
than the pure regulus. | 

Dr. Lewis has combined platina at the ſame time with two metallic matters, 
ſuch as with braſs compoſed of copper and zinc, and with bronze compoſed of 
copper and tin. The moſt ſingular phenomenon of this latter allay was, that 
the 8 and tin acting conjointly upon the platina was capable of diſſolving 

more of it than they both could do ſeparately. This allay was hard and capable 
of receiving a fine poliſh, but is ſubject to tarniſh, which ſeems to happen to all 
the allays of tin or of lead with platina, | 

Equal parts of platina and braſs formed a compound very hard and very 
brittle, capable of receiving a very fine poliſh, and not ſubject to tarniſh. It 
might therefore be employed for ſpeculums of teleſcopes, and would be 
much preferable to thoſe now uſed, all which have the great diſadvantage of 
tarniſhing by expoſure to air, and even very quickly. 

Dr. Lewis does not mention the effects of — platina with arſenic; but 
Mr. Scheffer affirms, that if only a twentieth part ot arſenic be added to platina 
when red-hot in a crucible, theſe two ſubſtances will be perfectly fuſed, and will 
form a brittle, grey maſs. This remarkable experiment requires confirma- 
tion: for Mr. Margraaf having alſo treated theſe two matters together, did not 
perceive any ſuch action of arlenic N platina. From one of his experiments 

aaa 2 we 
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we find, that having expoſed to a violent fire — an hour a mixture of an 
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ounce of platina with a fuſible glaſs compoſed of eight ounces of minium, two 
ounces of flints, and one ounce of white arſenic, he obtained a regulus of 
platina, well united and fuſed, which weighed an ounce and thirty-two grains, 
the ſurface of which was ſmooth, white and ſhining, and the internal 

grey, but which nevertheleſs appeared ſufficiently white when it was filed. 

The cupellation of platina was one of the moſt important experiments to be 
made; becauſe if this operation ſucceeded perfectly, we might thereby obtain 
compact and malleable maſſes of pure platina, in the ſame ſtate as a metal 
which had been well fuſed, and of which all ſorts of utenſils might be made, if 
not by caſting it, at leaſt by forging. All the chemiſts who have examined 
this metal, and particularly Dr. Lewis, have uſed their utmoſt endeavours to 
cupel it well. But although 1 uſed every expedient to apply the 
ſtrongeſt heat, they have not perfectly ſucceeded. Fhe ſcorification proceeds 
well at the beginning of the operation, as when gold and ſilver are cupelled: 
but the cupellation afterwards becomes more and more difficult; becauſe, as the 
quantity of lead diminiſhes, the matter becomes leſs and leſs fuſible; and at laſt. 
ceaſes to be fluid, notwithſtanding the moſt violent heat; and alſo becauſe, 
when the quantity of platina is greater than that of the lead, this latter metal 
is protected, and is not converted into litharge. Henee the regulus obtained 
is always dark- colored, rough, adhering to the cupel, brittle, and weighing. 
more than the platina originally employed, from the lead which remains united 
with it. Meſſrs. Macquer and Beaume appear nevertheleſs to have carried this 
experiment further than any other chemiſts, as they kept the matter expoſed 
to a violent fire during a longer time, that is, about fifty hours ſucceſſively; 
therefore, although their platina was tarniſhed and rough on its ſurface, it 
was internally white and ſhming, eaſily ſeparable from the cupel; and a little 
diminiſhed in weight, a certain proof that no lead remained in it. This: platina 
was alſo ductile, and capable of extenſion under the hammer. Cupellation is 
therefore a certain method of applying platina to uſe, and of ſorming it into 
utenſils. | 3 

The ſciences, commerce, and arts muſt receive great advantages from the 
application of a new perfect metal to uſeful- purpoſes, which to the fixity and 
indeſtructibility of gold unites a hardneſs and ſolidity almoſt equal ro thoſe of 
iron; which is unalterable by the action of water and air; is not ſubject to ruſt; 
and reſiſts as well as glaſs or earthen veſſels all ſalts, even aqua fortis and other 
pure acids, We regret, that although large quantities of it are found in 
America, it is fo exceedingly rare here. | 
The cauſe of this great ſcarcity of platina is, that the Spaniſh Viniſtry have 

i rohib:ted the ſale of it, or the extraction of it from the mines. Theſe prohi- 
Þitions were certainly from good motives and wiſe intentions; for this metal 
was no ſooner known than it was employed for the adulteration of gold, tor 
which purpoſe it is very fit, as it ſuſtains all the ordinary trials of gold, has the 
ſame ſpecific gravity, and renders gold mueh leſs pale than ſilver. The uſe of 
a metal with which frauds ſo prejudicial might be committed with impunity 
was neceſſarily interdicted: but ſince the beſt chemiſts of Europe have examined 
platina, they have publiſhed certain and eaſy methods by which the ſmalleſt 
quantiry of platina mixed with gold may be diſcovered, and by which theſe 


metals 
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metals may be ſeparated, in whatever proportion they may happen to be united. 
Theſe methods may be ſeen in the Memoirs of the chemiſts who have examined 
this matter, We ſhall here relate only one of the moſt convenient and leaſt 
troubleſome. It is founded on a property which gold has, and nor platina, of 

being capable of precipitation from aqua regia by martial vitriol; and upon a 
property which platina has, and not gold, of being capable of precipitation from 
_ regia by fal ammoniac. When therefore we would diſcover if gold be 
allayed with platina, let it be diſſolved in aqua regia, and to this ſolution, 
which will contain both metals, let ſome ſal ammoniac diſſolved in water be 
added, upon which the platina will be precipitated in form of a brick-colored 
ſediment; If, on the other ſide, we would know if platina contained any 
golds let this platina be diffolved in aqua regia, and to the ſolution add a 
olution of martial vitriol in water, upon which the liquor will become turbid, 
and the gold will form a precipitate which may be eafily ſeparated by decanting 
and filtrating the liquor. | : 

We may then affirm; that the reaſons which induced the Spaniſh Miniſtry 
to interdiẽt the uſe of platina no longer ſubſiſt ; and we hope that when they are 
once convinced of this, ſociety ſhall no longer be deprived of a ſubſtance which 
may be ſo advantageous to them, and which may be a new ſource of wealth 

to the Crown of Spain, the ſole proprietor of this precious treaſure, 

DXLV. PLUMBUM CORNEVU M. This is a combi- 
nation of lead with marine acid. It is a metallic falt which may be made by 
combining directly lead with that acid: but this proceſs is not much uſed, 
becauſe others are more convenient. For inſtance, by pouring ſome marine- 
acid, or the ſolution of a falt containing it, into a ſolution of lead made by 
the nitrous acid, we obtain a plumbum corneum, which falls down to the 
bottom of the veſſel, if the liquor'does not contam too much water. A ſimilar 
combination may be made by diſtilling calxes of lead, as minium, for inſtance, 
with ſal ammoniac. The lead diſengages the volatile alkali of this ſalt, and | 
unites with its acid, which is the ſame as that of common ſalt. I x 

Lead united with marine acid has ſome reſemblance to luna cornea, which 
is a combination of ſilver with the ſame acid; and hence has been called | 

lumbum corneum. Like the luna cornea, it is ſemi-volatile and cryſtallizable, 
ut is infinitely” more ſoluble” in water. This combination is not uſed in the 
arts, and little in chemiſtry; See LE AD. | 
DXLVI. POM PH O LI X. This is one of the names given to ; 
the flowers of zinc ſublimed during the deflagration of this ſemi-metal. See | 
Frowtrs of Zinc'and Zixc.' | 5 
DXLVII. POR CEL AIN. Porcelain is the moſt beautiful and 
fineſt of all carthen wares. All earthen wares which are white and ſemi- 
tranſparent are generally called porcelains : but _—_ theſe fo great differ- 
ences may be obſerved, that notwithſtanding the ſimilarity of their external 
appearance, yet when they are examined chemically, they cannot be conſidered 
as matters of the ſame kind. Theſe differences are ſo evident, that even 
| who are not connoiſſeurs in this way prefer much the porcelain of 
me countries to that of others. 48 
As tlie ſeveral kinds of porcelain differ ſo much from each other, no general 
proceſs can be given for making it. We ought therefore to confine ourſelves” 


* 
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to deſcribe and conſider the manufacture of ſome particular elain, remark 
able for its excellence and beauty. But this alſo is almoſt impracticable; be- 
cauſe in all the manufactories where it is made, both in France and other coun- 
tries, the ingredients and method of preparation employed are rental con- 
cealed. Nevertheleſs, we have a general knowledge of the principal operations 
of this manufacture, which we mall here deliver; and that we may ſupply 
the details which we cannot deſcribe, we ſhall give our opinion concerning the 
qualities which the beſt porcelain ought to have. This ſeems to be — 
as the manufacture of porcelain is an object more attended to than ever; and 
as many perſons, otherwiſe intelligent, talk and judge of it without having any 
Preciſe notions on the ſubject. \ | 
'The art of making porcelain is one of thoſe in which Europe has been excelled 
by oriental nations. The firſt porcelain that was ſeen in Europe was brought 
from Japan and China. The whiteneſs, tranſparency, fineneſs, neatneſs, elegance, 
and even the magnificence of this pottery, which ſoon became the ornament 
of ſumptuous tables, did not fail to excite the admiration and induſtry of Eu- 
ropeans. I ſhall not here relate the hiſtories of the ſeveral attempts made in 
Europe to imitate the oriental porcelain, as moſt of them are unknown, and 
would lead us too far from the ſubject. I ſhall only ſay, that in different 
parts of Europe, earthen wares have been made ſo like the oriental that they 
ave acquired the name of porcelain. Neither ſhall I inquire into the æra of 
the eſtabliſhment of the ſeveral manufactures of porcelain in Europe. I ſhall 
only ſay, that I believe the firſt European porcelains were made in Saxony and 
in France; and afterwards in England, Germany, and Italy. But as all theſe 
| were different from the Japaneſe, ſo each of them had its peculiar character. 
We now proceed to determine the quality of the principal porcelains, namely, 
thoſe of Japan or of China, of Saxony and of France, | 
The illuſtrious Reaumur firſt attended to this object, and communicated 
his reſearches in two Memoirs before the Academy of Sciences in 1727 and 
1729. This great experimental philoſopher took the beſt method of arriving 
at a thorough knowledge of the ſubject; and although he was miſtaken in 
ſome points, and altho* he neglected to conſider ſome of the eſſential qualities 
requiſite to conſtitute good porcelain, he is nevertheleſs the firſt perſon who 
publiſhed any diſtinct notions upon the ſubject. He did not ſatisfy himſelf 
with conſidering the external appearance, the painting and gilding, which 
are only ornaments not eſſential to the porcelain, but he endeavored to 
examine it internally : And having broken pieces of the Japaneſe, Saxon, and 
French porcelains, he examined - difference of their grains (which name is 
given to their internal ſtructure), The grain of the — porcelain ap- 
ws to him to be fine, cloſe, compact, moderately ſmooth, and ſomewhat 
ining. The grain of the Saxon porcelain was found to be ſtill more compact, 
not granulous, ſmooth, ſhining like enamel, Laſtly, the porcelain of St. 
Cloud had a grain much leſs cloſe and fine than that of Japan, not, or but little 
ſhining, and reſembling the grain of ſugar. | 
From theſe firſt obſervations Mr. Reaumur perceived that porcelains differed 
conſiderably. That he might examine them further, he expoſed them to a 
violent heat. More eſſential differences than thoſe of the grain appeared ** | 
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this trial; for the Japaneſe porcelain was unaltered by the fire, and all the 


European were melted, as Mr. Reaumur ſays. 


This eſſential difference betwixt the Japaneſe and European porcelains ſug-- 


geſted to Mr. Reaumur a very ingenious thought, and in many reſpects true, 


concerning the nature of porcelain in general. As all porcelains ſomewhat 


reſemble glaſs in conſiſtence and tranſparency, tho* they are leſs compact and 
much leſs tranſparent, Mr. Reaumur conſidered them as ſemi-vitrifications. But 


every ſubſtance may appear, and may actually be in a ſemi-vitrified ſtate in two 
manners: for, firſt, it may be entirely compoſed of vitrifiable or fuſible 


matters; and in this caſe, by expoſing it to the action of fire, it will be actually 
melted or vitrified, if the heat be ſufficiently ſtrong and long- continued. But 
as this change is not made inſtantly, eſpecially when the heat is not very vio- 
lent, and as it paſſes through different ſtages or degrees, which may be more 
eaſily obſerved as the heat is better managed; hence, by ſtopping in proper 


time the application of heat to porcelain made in this manner, we may obtain 


it in an intermediate ſtate betwixt thoſe of crude earths and of completely vitri- 
fied ſubſtances ;'and alſo poſſeſſed of the ſemi-tranſparency and of the other ſenſible 
qualities of porcelain, We know alſo, that if ſuch porcelain be expo- 
ſed to a ſtronger degree of fire, it will then be completely fuſed and entirely 
yitrified, But moſt of the European porcelains have this fuſibility, from 
which Mr, Reaumur concludes, that their compoſition is founded upon the 
above-mentioned principle. 

In the ſecond place, a paſte of porcelain may be compoſed of fuſible and 


vitrifiable matter, mixed with a certain proportion of another matter which is 


abſolutely unfuſible in the fires of our furnaces. We may eaſily perceive, 
that if ſuch a mixture be expoſed to a heat ſufficient to melt entirely the vitri- 
fiable ingredient, that this matter will actually melt; but as it is intermixed 
with another matter which does not melt, and which conſequently preſerves 
its conſiſtency and opacity, the whole muſt form a yrs partly opake 
and partly tranſparent; or rather a ſemi-tranſparent maſsz that is, a ſemi- 
vitrified ſubſtance, or porcelain, but of a kind very different from the former ; 
for as the fuſible part of this latter has produced all its effect, and as it has been 


as much fuſed as it can be during the baking of the porcelain, the compound 


may be expoſed a ſecond time to a more violent fire without approaching nearer 


to a compleat vitrification, or without departing from its ſtate of porcelain. - 


But as oriental porcelain has preciſely theſe appearances and properties, Mr. 


Reaumur concludes with reaſon, that it is compoſed upon this principle; and 


he afterwards confirmed his opinion by undeniable facts. 
Father Entrecolles, miſſionary at China, had ſent from thence a ſummary 


deſcription of the proceſs by which the inhabitants of that country make their 


ined a ſmall quantity of the materials which they employ in 


its compoſition, He ſaid that the Chineſe compoſed their porcelain of two 
ingredients, one of which is a hard ſtone or rock, called by them petuntſe, 


which they carefully grind to a very fine powder; and the other, called by them 
kaolin, is a white, carthy ſubſtance, whi 22 intimately with the ground 
petuntſe.. Mr. Reaumur examined both the 


them ſeparately to a violent fire, he. diſcovered that the petuntſe had fuſed 


without addition, and that the kaolin. had given no fign of fuſibility. He 
1 : | * afterwards 
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afterwards mixed theſe matters, and formed cakes of them, which by baking 
were converted into porcelain ſimilar to that of China, Mr. Reaumur eaſil 
found that the petuntſe of the Chineſe was a hard ſtone of the kind called vi- 
trifiable, but infinitely more fuſible than any of theſe which were known in 
Europe; and that the kaolin was a talky matter, reduced to very fine powder (n). 
From that time he hoped to make a porcelain of the ſame kind as the Chineſe 
with materials found in France. Whether he could not find any materials 
equal to thoſe of China, particularly that material analogous to the petuntſe 
of the Chineſe, or becauſe other occupations prevented the continuance of his 
reſearches, we do not know ; but we find, from his ſecond Memoir upon porcelain, 
that he afterwards attempted to make an artificial petuntſe, by mixing our vitri- 
fiable ſtones with ſalts capable of rendering them fuſible, or even by ſubſtituting 
for it glaſs ready formed, and by adding to theſe ſuch ſubſtances as he thought 
might be ſubſtituted for kaolin. But he probably found he could not execute 
thele intentions, for he did not reſume this ſubject from the year 1729 to 1739, 


m) The petuntſe is improperly ranked 
among the claſs 3 alle vitrifiable, 
becauſe it is fuſible without addition, and 
becauſe it is not hard enough to elicit ſparks 
from ſteel ; whereas the vitrifiable or fili- 
ceous earths are unfuſible by fire, unleſs 
they contain ſome metallic mixture, and 
are very hard · Authors have not deſcribed 
very diſtinctly the petuntſe ; ſome believing 
it .to be an alkaline ſpar, and others the 
rhomboidal quartz, called feldtſpar. But 
from the later accounts, and from a know- 
— of ſome experiments that have been 
made ſucceſsfully concerning porcelain, I 
believe that the petuntſe is different from 
both theſe ſubſtances, and that it is a white 
opake fluor, At leaſt I have ſeen excellent 
porcelain made with ſuch afluor together with 
a white argillaceous earth, The texture of 
this fluor was laminated, its figure was in- 
determinate, it was rendered luminous in the 
dark by friction, it was fuſible by violent 
heat, it was not ſufficiently hard to elicit 
ſparks from ſteel, and it was indiſſoluble by 
acids. It ſeems to be of the ſame kind as 
the Bolognian ſtone, and'the white heavy 
fluors, which, as Mr. Margraaf found, are 
capable of acquiring by calcination with in- 
flammable matter the property of abſorbing 
light. See PHosproORIC STONEs. Mr. 
Scheffer's examination of Chineſe petuntſe, 
publiſhed in the Swed. Tranſ. 1753, cor- 
reſponds with the above account, excepting 
that his ſpecimen appears to have had a 
greater tranſparency than the fluor above 


deſcribed, and to reſemble the lapis ſpeculæris, 


which allo poſſeſſes the phoſphouc property 


ture, 


of the Bolognian ſtone, and contains, accord- 
ingto Mr. Margraaf's experiments, nearly the 
ſame principles as that ſtone and the heavy 
white fluors above deſcribed. Sce PHospro- 
RIC STONES. I do not, however, mean to 
affirm that no porcelain can be made with- 
out ſuch a fluor, I am inclined to believe 
that porcelains may be made of other ma- 
terials beſides a clay or kaolin, and a white 
fluor or petuntſe. One of the ingredients of 
the Saxon porcelain is a beautiful white ſtone, 
which is not fuſible by a moſt violent heat. 
See Mr. D*Arcet's Memoir ſur l' Action d'un 
Feu Violent, &c, Mem. de Acad; des Sc. 
1766, Pure clays ſingly, or mixed with 
finely-ground ſiliceous earth, acquire by vio- 
lent heat the hardneſs and all the properties, 
excepting the ſemi-tranſparency, of por- 

celain, | | | 
The kaolin of the Chineſe is a white argil- 
laceous earth, ſometimes intermixed with 
particles of mica, and, as Mr. Bomare af- 
firms, ſometimes with particles of quartz 
and of calcareous earth, But the quantity 
of the laſt ſubſtance muſt be very ſmall, as 
it would render the argillaceous earth fu- 
ſible, and conſequently unfit for the pur- 
poſe of a kaolin. Mr. Guettard, who has 
written a Memoir upon the ingredients of 
Porcelain (Mem. of the Acad. of Sciences, 
2765) deſcribes the, kaolin as a white ar- 
gillaceous earth without any calcareous mix- 
Probably the calcareous particles 
Mr. Bo- 


found in the ſpecimen analiſed by 

mare, and perhaps alſo the particles of quartz 

and of mica ate not nec and conſtant 

parts of kdolin,” | | .d 
| when 
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when he gave a proceſs for converting common glaſs to a ſingular kind of 
rcelain, to which he has given his name, and of which we ſhall treat in the 
lowing article. 

Although Mr. Reaumur has not exhauſted entirely this ſubject, he has ſur- 
mounted many difficulties, and has given juſt notions concerning it: In a word, 
he has opened the road for all thoſe who afterwards engaged in this purſuit, 
and has therefore a right to ſhare the honor of the important diſcoveries which 
have been ſince made by others. 

But as a perfon who firſt unravels ſo intricate and hidden a matter as the 
manufacture of porcelain, can ſcarcely diſcover every thing concerning his ſub- 
jet, ſo Mr. Reaumur has been miſtaken, or rather miſled in two important 

ints. His firſt error concerns the Saxon porcelain, which he confounds with 
the other fuſible porcelains made in Europe. I do not know whether former 
a porcelain was made in Saxony, compoſed entirely of fuſible or vitrifiable 
materials, the vitrification of which was ſtopt in proper time. Poſſibly this 
was the firſt kind of porcelain made in that country, and which Mr. Reaumur 
had examined. But I am certain that I have never ſeen any ſuch Saxon por- 
celain, and that all of that country which 1 have examined was capable of 
reſiſting the moſt violent fires without fuſion, as well, at leaſt, as thoſe of China 
and Japan. Mr. Reaumur might have been miſled by the appearance of the 
internal texture of this porcelain, For when a piece of it is broken, its internal 
ſurface does not appear granulous, but compact, uniform, ſmooth, ſhining, and 
much reſembling white enamel. But this appearance, fo far from ſheying that 
Saxon porcelain is a fuſed or vitrified ſubſtance, proves that it is not entirely 
compoſed of fuſible matters. All who have conſidered attentively this ſubject 
know that the internal ſurface of the moſt fuſible porcelains is alſo the leaſt 
denſe and leaſt compact: the reaſon of which is, that no vitreous matter can be 
ſmooth and denſe internally, unleſs it has been completely fuſed. But if the 
denſity and ſhining appearance of the internal ſurface of the Saxon porcelain 
were only the effeRs of the fuſion of a vitreous matter, how could we conceive 
that veſſels formed of that matter ſhould have ſuſtained the neceſſary fuſion 
for giving this denſity and — appearance, without having entirely loſt 
their ſhape ? The impoſſibility of t 
converſant in theſe matters, and in the fuſion of glaſs. 

This quality of the Saxon porcelain muſt therefore proceed from another 


cauſe. Ir does indeed contain, as every porcelain does, particularly thoſe of - 
China and Japan, a fuſible ſubſtance, which has been even completely fuſed © 
during the baking. Its denſity alſo and its internal luſtre proceed chiefly from 


this fuſed matter; but we are alſo certain that it contains a large quantity of 
a ſubſtance abſolutely unfuſible, from which it receives its admirable whiteneſs, 
its firmneſs and ſolidity, during the baking; in a word, which ſupplies the 
place of the oriental kaolin, and which has the property of contracting its 
dimenſions conſiderably while it incorporates with the fuſible ſubſtance, If 
it be ſubjected to the moſt deciſive trial, namely, the action of a violent fire, 
capable of melting every porcelain compoſed of fuſible matters alone, I affirm, 
after many experiments, that it cannot be fuſed, unleſs by a fire capable alto 


of melting the beſt Japaneſe porcelain. The Saxon porcelain is therefore not 


to be contounded with thoſe which 1 and fuſible, but is in its kind 
| . as 


* 


is is evident to any perſons who have been 


ng 
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as excellent as that of Japan, and perhaps ſuperior, as we fhall ſee when we 
enumerate the qualities which conſtitute the excellence of porcelain. The 
ſubject of Mr. Reaumur's ſecond error, - or, at leaſt, . that which } he has not ſuf- 
ficiently explained, is the Kaolin of China, e FR to hiin, this matter is a 
fine talky powder, from the mixture of which with petuntſe, the oriental por- 
celain is formed. Poſſibly a very finely-ground talky ſubſtance mixed with pe- 
tuntſe might form a porcelain ſimilar to the oriental; but perſons acquainted 
with, the manufacture of any porcelain, mult perceive the impoſſibility of 
forming veſſels, unleſs the paſte of which they are made be ſo ductile and 
tenacious, that it wry. be worked * a potter's lathe, or at leaſt that it ma 
be moulded. But talks or any kinds of ſtones, however finely ground, Mee. 
acquire the requiſite tenacity, which clays-only, of all known earthy ſubſtances, 
Þ Mes, he Chineſe porcelain veſſels evidently appear to be turned upon the 
P 1 Pp PX 
* Hince they retain the marks of it; hence they muſt have been formed of a 
very tenacious, paſte, and conſequently the Kaolin is not a purely talky matter, but 
is mixed with clay; or elle the petuntſe and kaolin are not, as Mr. Reaumur 
gpg the only ingredients of the paſte of which Chineſe porcelain is formed, 
but 2 Tuffcient quantity of ſome binding matter, unknown to father d'Entrecolles 
. and, Mr. Rcaymur, mult be alſo added, 
A Abough, ſince Mr. Reaumur, no ſcientific perſon has written concerning 
porcelain, many have attempted to make it. Manufactures have been eſtabliſhed 
In almoſt all the ſtates of Europe. Beſides that of Saxony, which has been 
— eſtabliſhed, porcelain is alſo made at Vienna, at Frankendal, and lately 
in the ee of Berlin, All they Germap porcelains are ſimilar to 
the Saxon, and are;made of materials of the ſame kind, although they differ 
_ ſomewhat from each other. England and Italy alſo have their porcelains, the 
chief of which are thoſe of Chelſea and of Naples. Mr. de 1 12g 
in his laſt journey into 1  yifted a manufacture of porcelain eſtabliſhed 
at Florence by the Marquis de Ginori, then governor of Leghorn. Mr. de la 
Condamine obſerved particularly the large ſize of ſome pieces of this porcelain. 
He ſays he ſaw ſtatues and groupes half as large as nature, modelled from 
ſome of the fineſt antiques. The furnaces in which the porcelain was baked 
were conſtructed with much art, and lined with bricks made of the porcelain 
materials. The paſte of this porcelain is very beautiful; and from the grain of 
broken pieces of it, it appears to have all the qualities of the beſt Chineſe 
- porcelain, A whiter glazing would be deſirable, which they might probably 
, attain, if the Marquis Ginori was not determined to uſe thoſe materials only 
which were found in that country. | 
But in no ſtate, of Europe have ſuch attempts been made to. diſcover por- 
celain, or ſo many manufactures of it been eſtabliſhed, as in France. Before 
even Mr. Reaumur had publiſhed on this, ſubject, porcelain was made at Saint 
Cloud, and in the ſuburb of St. Antoine at Paris, which was of the vitreous 
and fuſible kind, but conſiderably beautiful. Since that time, conſiderable 
manufactures of it have been eſtabliſhed at Chantilly, at Villeroi, and at 
Orleans; the porcelains of which have a diſtinguiſhed merit. But certainly 
the admirable works produced in the King's manufacture at Sẽyres does moſt 
honor to France. This porcelain holds at preſent the firſt rank, from its ſhining 
White, its beautiful glazing, and colored grounds, in which no porcelain has 
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valle in . The magnißcepce of whe giding, the regularity and eleganc 
s forms, ſurpaſs every thing of the Kidd. 2 18 


aver 
of it 


much genius and talents are di 
than by mentioning that Meſſrs. 


Laftly, as all the 


on 


achelier and 
rations. of this truly great and royal eſtabuſhment are 
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In the painting and ſculpture 
We cannot commend this work more, 
alconet preſide and direct it. 


directed by. men of known capacity, aſſiſted by philofophical and chemical 
xeſearches, this manufacture is upon the point of producing porcelain capable 
emulating or equalling the maſt perfect and moſt ſolid works of this 


of 

kind (n). We ought allo to give 
and countrymen, who have bf 1 
way. Ms. Guettard, phyſician o 


due praiſes to ſeveral of our contemporaries 
nguiſhed themſelves in their attempts in this 
the Faculty at Paris, an able naturaliſt of 


the Academy of Sciences, and who has particularly applied hin: ſelf to the ſtudy 
of earths and foſſils, ſeems to have been one of the firſt who, ſince Mr. Reau- 
mur, pretended to have found in France a kaolin and petuntſe of the ſame 


nature as the Chineſe. 


Mr. Gvettard has lately publiſhed an account of his diſcoveries on this ſub- 
ject, in the Memoirs of the Academy of Sciences for the year 1765. The 

aolin which he employed was a white argillaceous earth, filled with mica, 
which he found in the neighbourhood of Alengon ; and his petuntſe is a hard, 
quartzole grit ſtone (o), found abundantly in the ſame country, with which 
t 


to make his ex 


riments on 


e ſtreets of Alengon are paved. We alſo know that Mr. Guettard had begun 
celain with theſe materials in the year 1751, 


together with the late Duke of Orleans, to whom he was attached. The Count 


de Laur 
reputation in ebony 
on the ſolution of ſulp 

lization of radical vinegar, 


years with uncomman ardor and conſtancy. 


aguais, of the Academy of Sciences, who has acquired a diſtinguiſhed 
by ſeveral excellent diſcoveries, on the acetous ether, 
ur by ſpirit of wine, on the inflammation and cryſtal- 
c. engaged in the purſuit of porcelain for ſeveral 


ſpared no trouble nor ex- 


pence to attain his 1 — which was to make r in all reſpects 


| to that of China and 


an. He ſhewed ſome pieces 
year 1766, to the Members of the Academy of Sciences. The 


e by him, in the 
perſons ap- 


pointed by them to examine it gave their opinion, that of all the porcelains 
made in this country, that of the Count de Lauraguais moſt reſembled the 


(=») The porcelain of the King of France's 
manufacture at Sevres deſerves much of 
the magnificent encomium here given 
to it. for the beautiful whiteneſs of its 
ground; for the neatneſs of execution; and 
. eſpecially for the taſte ſhewn in the 
modelling, deſigning, and decorations, But 
it is much inferior to the Saxon or to the 
oriental porcelain, in the . — 

cies, ſtrength, and property of reſiſting 
_— £ — of * and cold. It is a 
porcelain of the inferior Kind, that is, a 
. ſemi-vitrified ſubſtance, compoſed of ingre- 
dients all of which are fuſible. Accord- 
ingly, in a ſtrong heat it may be vitrified. 
The author of the Dictionary thews his reſ- 
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which, if the quantity of the 
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* to the Royal proprietor of this manu- 
actory by not mentioning the defects of the 
porcelain of Sevres ; but from his expecta- 
tions of that porcelain being further im- 
proved and rendere1 equal to the molt per- 
feet works of this kind, we may prrſume 
that he was not ignorant of theſe defects. 
| (0) The above-deſcribed fluor or petuntſe 
is frequently found intermixed with qua- ta 
and with mica, forming compound ſtones ; 
e 
nates, and if, at the ſame time, the other 
ingredients contain no metallic tinge, may 
be employed in the manufacture of porcelain. 
Probably the ſtone found near Alengon is of 
the kind here deſcribes, unn 
porcelain 
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porcelain of China and Japan in folidity, grain, and unfuſibility. It were 
to be wiſhed that it poſſeſſed equally the other qualities eſſential to the excellence 
of porcelain, namely, the whiteneſs and luſtre obſervable in the ancient Ja- 
paneſe porcelain (p). | 
We ſhall not here particularly examine the qualities of the ſeveral prone 
now known. We ſhall only ſhew what thoſe qualities are which conſtitute the 
perfection of porcelain. We muſt firſt carefully diſtinguiſh the qualities which 
only contribute to beauty and external appearance, from the intrinſic- and ef- 
ſential properties in which the goodneſs and ſolidity of porcelain conſiſt. All 
= who have made experiments in this way have ſoon diſcovered the poſ- 
ibility of making compounds very white, beautifully ſemi-tranſparent, - and 
covered with a ſkining glazing, but which cannot be worked for want of te- 
nacity, are not ſufficiently compact, are eſſentially fuſible, are ſubject to break 
by ſudden application of heat and cold; and, laſtly, the glazing of which cracks, 
becomes rough, and conſequently loſes its luſtre by uſe, becauſe it is too ſoft. 
On the other ſide, we ſhall als find it not difficult to compoſe very tenacious 
ſtes, which ſhall be capable of being eafily worked and well baked, which 
in the baking ſhall acquire the deſirable hardneſs and denſity, which are un- 
fuſible, and capable of ſuſtaining very well the ſudden change of heat and cold 
and, in a word, which ſhall have all the qualities of the moſt excellent porcelain, 
excepting whiteneſs and beauty. We ſhall ſoon ſee that the materials fit for 
the compoſition of ſuch porcelains may be found abundantly in every country. 
The only difficulty then 1n this inquiry concerning porcelain is, to unite beauty 
and goodneſs in one compoſition. I acknowledge that nature ſeems to be very 
ſparing of materials fit for this purpoſe, and therefore perfe& porcelain will 
always be a dear and valuable commodity. | | 
Many will be ſurprized when I affirm, that before we had any knowledge 
| of oriental porcelain, and from time immemorial, porcelain was made here 
equal in goodneſs and in eſſential qualities, and was univerſally uſed and even 
fold very cheap. For thoſe potteries which we call grais or ftone-ware are not 
of modern invention, and have all the eſſential qualities of the beſt Japaneſe. 
For if we except whiteneſs, on which alone the ſemi-tranſparency depends, and 
compare all the properties of Japaneſe porcelain with thoſe of our ſtone-ware, 
no difference can be found betwixt them, The ſame grain appears internally 
in both; the ſame ſound is produced by ſtriking them when properly ſuſpended , 
the ſame denſity; the ſame hardneſs, by which they ſtrike fire with ſteel; the 
ame faculty of ſuſtaining the heat of boiling liquors without breaking, and 
the ſame unfulibility in fire, are obſervable. Laſtly, if the earths of which 
ſtone-ware is made were free from heterogeneous coloring matters, which 
prevent their whiteneſs and ſemi-tranſparency ; if veſſels were carefully 
formed ; if all the proper attentions were given; and if theſe veſſels were cover- 


| The porcelain made by that ingeni- the Count de Lauraguais was a few years 
12 ſcientiſie nobleman is ſaid — in England, he ſow him heat a piece of 
poſſeſſed the intrinſic excellencies of por- his porcelain till it was red-hot, and then 
celain, as eminently, at leaſt, as even the throw it into cold water, without breaking 
Saxon or oriental. A gentleman of un- or cracking it. | 
. doubted veracity has aſſured me, that when | 


ed 
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ed over with a, fine glazing they would be as perfect porcelain as that of 
Japan, The moſt perfect porcelain, therefore, is nothing elſe than a fine white 
ſtone-ware. (9) 10 0 1 Ea 
Earths of this kind are probably more rare in Evrope than in Japan and 
China. And probably alſo the want of theſe earths was the cauſe that the 
firſt makers of porcelain, in this country confined themſelves to an external 
imitation, by employing nothing but vitrifiable matters wih fuſible ſalts and 
a ſmall quantity of white earth, from which fuſible and vitreous porcelains 
were compoſed, which might be called falſe porcel/ains, But things are 
much changed ſince. theſe firſt attempts. Beſides the diſcoveries of the Count de 
3 and of Mr. Guettard, genuine white porcclains have been made 
a long time ago in Germany, eſpecially in Saxony and at Frankendal. The 
yew porcelain, a trial of which is juſt finiſhed at the King's manufacture, is of 
this kind. (r) | £ | 
Theſe porcelains are not inferior in any reſpe& to the oriental; they are even 
much ſuperior in beauty and whiteneſs to the modern oriental porc lain, which 
has much degenerated in theſe. reſpects; they ſeem even to excel the oriental 
in the moſt valuable quality of porcelain, namely, the property of ſuſtaining. 
the ſudden change of heat and cold. We cannot judge of the quality of por- 
celain by a ſlight trial: for ſo many circumſtances concur to make a piece of 
porcelain capable or incapable of ſuſtaining the ſudden application of heat 
and of cold, that if at the ſame time boiling water be poured into two veſſels, 
one of which is good porcelain and the other bad, the former may poſſibly 
break, and the latter remain entire: the ny true method of diſcovering good 
Porcelain in this reſpect is, to examine ſeveral pieces of it which are daily uſed, 
Dr a ſet of coffee - cups. But I have obſerved that in many ſuch pieces 
of oriental porcelain, which have been long and daily uſed, cracks in the 
direction of their height may be always perceived, which are never ſeen in the 
good European porcelains. | 
Every one t of porcelain, and yet few are connoiſſeurs of it. None can be 
conſidered as ſuch but thoſe who have long made it an object of their inquiries. 
That the ancient * ear porcelain is the moſt perfect, is a general opinion. 
This porcelain is i very beautiful, and we muſt alſo acknowledge that its 
quality is excellent. It has been our model, and has long been the object of 
our admiration and emulation; but which we have been never able to equal, 
and which many perſons believe never can be equalled. Some perſons even 
decry the Saxon porcelain for a quality which really gives it a ſuperiority 
to 443 Japaneſe, namely, the greater ſmoothneſs, luſtre, and leſs granulous 
appearance of its internal ſurface than the oriental. The reſemblance of this 


(g) The French ſtone ware, or potterie de ſuſtaining the heat of boiling water, and un- 
, is formed of a whitiſh clay, in which fuſibility. See PoTTERY. 
a good deal of fine white ſandy particles are (r) I have nevertheleſs ſeen ſeveral pieces 
intermixed. The Engliſh fone-ware is com- of the porcelain of Sevres, lately brought 
ſed of tobacco-pipe clay and ground flints. from thence, which were not of the kind 
his ware, when ſufficiently burnt, has, called by the author genzine, but which had 
as well as the French, the qualities of por- the properties and deſec s mentioned in the 
celain which the author calls eſſential, above note (a 
namely, ftrength, hardneſs, the property of 9 


ſurface 
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ſurface to that of glaſs has evidently ſuggeſted this notion; and it would be 
well founded, if the denfity and luſtre 81 this pordelain proceeded only from 
a tuſible,and vitreous quality; but as they do not, and as this porethatry is as 
fixed and às unfuſible as the Japaniefe, wee ſo far frotn being a fault, is 
a valuable quality. For we muſt allow, that ef porcelains equal in other re- 
pects, thofe are beſt which are moſt firm and compact. Hence, the interior 
ſubſtance of the Japaneſe porcetain is eſteemed Wr its greater denkity, com- 
pactreſs and luſtre, than our vitreous or fritt porceſains, "becauſe theſe qualities 
ndicate greater coheſion, and more intimate incorporation of its parts. For 
the fame reaſon alſd the fupetior denfity of the Sakon pbtcelain aught-to give 
it the preference to the Japaneſe. Beſides; nothing would bs eafiet chat c 
give the Saxon porcelain the granulous texture of the Japaneſe, by wing with 
the paſte a certain quantity of ſaud. But the perſons he perfected tłat na- 
nufacture were certainly ſenſible, that ſuch a conformity to the Japaneſe 
celain would leſſen the merit 5 n that — porcelains 
are better in proportion as they contain a larger” proportion or earth, 
and leſs of ſand, Alinrs, or other Batter of M A 1 ee Fo! * 
What we have ſaid concerning porcelain in general,” and the principal kinds 
of it, ſeems ſufficient to give juſt notions of it, if not to perſons who without 
confidering the ſubje& are determined to prefer the moſt ancient, to thoſe, at 
leaſt, who have made experiments on this ſubject, or who, having a ſufficient 
knowledge of chemiſtry, are capable of ſtudying and examining it thoroughly. 
We ſhall finiſh this article by giving a ſhort defeription of the method of ma- 
, P7ntY T9332: 217 Bily 3.2370 
The balis of the porcelains which we have called fuſible, vitreous, or folſe 


porcelains, is called by artiſts a fritt; which is nothing elſe than a mx ture 


of ſand or of powdered flints, with ſalts capable of * them to fuſion, 
and of giving them a great whiteneſs by means of a ſuffieient heat. This fritt 
is to be then mixed with as much, and no more, of a white tenacious earth, of 


an argillaceous or marly nature, than js ſafficixnt to make it capable of being 


worked upon the wheel. The whole mixture is to be well ground together 
ih à mill, and made into a paſte, which is to be formed, either upon the wheel 
! 1172 


* - 


or in moulds, into pieces of ſuch forms as are required, 


Fach of theſe pieces when dry is to be put into a cafe made of earthen 
ware (5s); which caſes are to be range? in piles one upon another, in a furnace 
orkiln, which is to be filled with theſe to the roof. The furnaces are chambers 


or cavities of various forms and ſizes, and are fo difpoſed that their fire-place-is 


placed en tlic outſidt oppofire to one or more openings, which communicatewith- 


the furnace. The fame of the fuel is drawn within the furnace, the-air of 


which rarefying, determines a current of air from without inwards, as in all 
Furnaces. At firſt a very little fire is made, that the furnace may be heated 


gradually, and is to be. encreaſed more and more, till the porcelain is baked, 


* 


ed porcelain is preſerved from the ſmoke of 


(.) The caſes are called/ by Eogliſh pot- the burning fuel. The whiteneſs of the 


ters, ſegpars. They are genera/]y fotmed of . porcelain depends much on their compact- 
courſer clays; but which muſt be alſo capable neſs of texture hy which the ſmoke is ex- 
of juſtaining the heat required wWubout fu - cluded, and on the purity of the clay of 
flon. By means of theſe caſes, the contain- which they are maddjeee. 


that 
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thut is, kill it has getheired its proper hardneſs and tranſpateneyg which is 
——— — the furnace From time to time, and examining; ſmall 
pieces of -porcehain, placed for that - purpoſe in caſes which have lateral 
enn When theſe pieres ſhew that che porcelain is ſuſiciently baked, 
the fre is no longer to be ſupplied with fuel, the furgace is to be cooled, 
and the poreelain taken out, Which in this tate reſembles White marble 
not having a ſhining ſurfaed, which is afterwards to: be given by covering them 
with a vitreous compoſſtion, -oalled the glaaing. 188 
The porcelain when baked and not glazed is called ôiſcuit, which is, more or 
Heſs beautiful according to the nature of the porcelain. The manufacture of 
Secvres / e cells all others in this reſpect, and it is therefore the only one which 
an ptodute very Rae pieces -of ſculpture ; that is, in which all the fineneſs of 
the work manfnlip is preſtrved, and which are preferable in imoothneis and 
(whitentfs to the fineſt marble — I nag dend t t 2 
If this porcelain had no other merit, it would be ſufficient to induce true 
cormoiſſeurs to prefer it to any other matter, however ſolid, without this 
A s no piece of ſeulpture ef this kind can preſerve all the delicacy of its 
workmanſhip When cevered with a glazing :and as ſculptors avoid poliſhing 
their marble figures, beeauſe the luftre of the poliſi is diladvantageous; there- 
fore in the manufacture of Sẽvres, all figures, or little ſtatues, and even fame 
ornamental vaſes, are left in ſtate of biſcuit. The other pieces of porcelain are 
to be glazed in the following manner. 10 
A glaſs is firſt to be compoſed ſuited to the nature of ihe porcelain to which 
it is to be applied, for every glaſs is not fit for this puspoſe. We frequently 
find that a glaſs which makes a fine glazing for one porcelain ſhall make a very 
bad glazin "for another porcelain, Fal crack in many places, ſhall have no 
luſtte, or ſhall contain bubbles; The glazing then muſt de appropriated to 
each porcelain, that is, to the hardneſs and denſitiy of the ware, and tothe 
ingredients of its compoſition, &c. ** FI" ** + he ard 
Thheſe glazings are prepared by-previouſly fuſing together all the ſubſtances 
of which the nt, ſo as — — — Theſe mäſtes are to be 
6 d very finely in a mill. This vitreous powder is to be mixed with a 
ſufficient quantity of water, er other proper liquor, ſo that the mixture ſhall 
have the conſiſtence of cream of milk. The pieces of porcelain are to be 
covered with a thin ſtratum of this matter, and when very dry they are to be 
in put into the furnace, in the ſame manner as before, for the forming of the 
biſcuit, and to be continued there till the — Be well fuſed. The 
neceſſary degree of fire for fuſing the glazing is much leſs than that for baking 
the ſte. W 6 WIT 5 ö 70 j 
* The ieces of porcelain which are intended to remain white are now finiſhed ; 
but thoſe which are to be painted and gilded muſt undergo further operations. 
The colors to be applied are the ſame as thoſe uſed for enamel painting. They 
all conſiſt of — calxes bruiſed and incorporated with a very fuſible glaſs. 


Crocus of iron furniſhes a red color: Caſſius's precipitate of gold makes the 
purple and violet; copper calcined by acids and precipitated by an alkali gives 
a fine green; zaffre makes the blue; earths ' ſlightly ferruginous produce a 

yellow; and, laſtly, brown and black colors are produced by calcined _ 
| | | together 


ſurface to that of glaſs has evidently ſuggeſted this notion; and it would be 
well founded, if the denfity and luſtre of this pordelait proceeded only from 
a fuſible and vitreous quality; but as they do not, and as this poreetam is as 
fixed arid às unfuſible as the Japaneſe, irs detiry, ſo far from being a fault, is 
a valuable quality. For we muſt allow, that 61 porcelains equal in other reſ- 
pects, thofe are beſt which are moſt firm and compact. Hence, the interior 
ſubſtance of the Japaneſe porcelain is eſteemed fr its grłater denlity, com- 
Padres and luſtrè, than our vitreous or fritt porceſains, "becauſe theſe qualities 
ndicate greater coheſion, and more intimate in ration of its parts. For 
the ſame reaſon alſd the fupetior denfity of the Sakon pbfcelain aught to give 
it the preference to the Japaneſe. Beſides; nothing would bol eaftet hatt c 
give the Saxon porcelain the granulous texture of the Japaneſe, by witing with 
the paſte a certain quantity of ſaird, 'But the perſons he perfected that na- 
nufacture were certainly ſenſible, that ſuch a conformity to the Japaneſe 
celain would leſſen the metit of theirs. For we know, that in general porcelains 
are better in proportion as they contain a larger proportion of clay or earth, 
and leſs of ſand, flints, or other matters of that Kine. 
What we have ſaid concerning porcelain in general, and the principal kinds 
of it, ſeems ſufficient to give juſt notions of it, if not to perſons who without 
conſidering the ſubject are determined to prefer the moſt ancient, to thoſe, at 
leaſt, who have made experiments on this ſubje&, or who, having a ſuffictenc 
knowledge of chemiſtry, ate capable of ſtudying and examining 1t thoroughly. 
We ſhall finiſh this article by giving a ſhort defeription of the method of ma- 
nufacturing porcelain.  . | F 
The balis of the porcelains which we have called fuſible, vitreous, of folſe 
porcelains, is called by artiſts a fritt; which is nothing eſſe than a mixture 
of ſand or of powdered flints, with ſalts capable of diſpoſing them to fuſion, 
and of giving them a great whiteneſs by means of a ſufficient heat. This fritt 
is to be then mixed with as much, and no more, of a white tenacious earth, of 
an argillaceous or marly nature, than js ſuffitient to make it capable of being 
worked upon the wheel. The whole mixture is to be well ground together 
in a mill, and made into a paſte, which is to be formed, either upon the wheel 
or in moulds, into pieces of ſuch forms as are required, 1 | 
Each of theſe pieces when dry is to be put into a caſe matte of earthen 
ware (5s); which Cafes are to be ranged in piles one upon another, in a furnace 
or kiln, which is to be filled with theſe to the roof. The furnaces are chambers 
or cavities of various forms and ſlzes, and are fo difpoſed that their fire- place is 
17 on the outſide 1— to one or more openings, which communicate with- 
the furnace. The fame of the fuel is drawn within the furnace, the air of 
which rarefying, determines a current of air from without inwards, as in all 
furnaces. At firſt a very little fire is made, that the furnace may be heated 
gradually, and is to be encreaſed more and more, till the porcelain is baked, 


TELE { - Abb. Re N 7 * 1 net 
(.) The cafes are called by Engliſh pat- the burning fuel. The whiteneſs of the 
ters, ſegg ars. They are generaly formed of porcelain depends much on their compact- 
courſer clays, but which muſt be alſo capable neſs of texture hy which the ſmoke is ex- 
of ſuſtaining the heat required without fu - cluded, and on the purity of the clay of 
fon. By means of theſe caſes, the contain- which they are made. 1170 2 
ed porcclain is preſerved from the ſmoke of | 


that 
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thut is, ill it has acyvired its proper hardneſs and tranſparency; which is 
— . — — ehe furnace from time to time, and examining; ſmall 


pieces cehain, placed for that purpoſe in caſes which have lateral 
openingy. | When theſe pieces ſhewethat the porcalain is ſuſficiently baked, 
rhefre' is no longer to be ſupplied with fuel, che furgace is to be cooled, 
and the porcelain taken out, Which in this Nate reſembles hite marble 
not having a ſhining ſurfaes, which is afterwards to: be given by covering them 
with a vitreous compeſttion, -oalled the glaaingg. E 
The porcelain when baked and not glazed is called &i/cait, which is more or 
Heſs beautiful according to the nature of the porcelain. The manufacture of 
Scvres/ excells all others in this reſpect, and it is therefore the only one which 
an produce very Mae pieces · of ſeulpture ; iat is, in aich al the fineneſs of 
the work matfHip is preſerved, and Which are preferable in imoothneis and 
(Witenefs to the fmeſt marble of Italy. 
If this porcelain had no other merit, it would be ſufficient to induce true 
eonmoiſſeurs ito prefer it to any other matter, however ſolid, without this 
5 NM e of ſeulptute ef this kind can preſerve all the delicacy of its 
«workmanſhip when covered with a glazing'z and as ſculptors avoid poliſhing 
their marble figures, beeauſe the luſtre of. the poliſh is diladvantageous; there- 
Fore in the manufacture of Sẽvres, all figures, or little ſtatues, and even ſame 
ornamental vaſes, are left in ſtate of biſcuit. The other pieces of porcelain are 
to be glazed in the following manner. 
A glaſs is firſt to be compoſed ſuited to the nature of the porcelain to which 
it is to be applied. for every glaſs is not fit for this purpoſe. We frequently 
find that a glaſs which makes a fine glazing for one porcelain ſhall make a very 
bad glazing for another lain, ſhall crack in many places, ſhall have no 
luſtte, or contain bubbles, The glazing then muſt de appropriated to 
each porcelain, that is, to the hardneſs and denſity of the ware, and tothe 
ingredients of its compoſition, &c. ts &. 3 5 _ 971A 
Theſe: glazings are prepared by-previouſly fuſing together all the ſubſtances 
of which the 7 ſo as —— 5 ens — Theſe maſſes are to be 
| d very finely in a mill. This vitreous powder is to be: mixed with a 
ſufficient quantity of water, er other proper liquor, © that the mixture ſhall 
have the conſiſtence of erram of milk. The pieces of porcelain are to be 
covered with a thin ſtratum of this matter, and when very dry they are to be 
ain put into the furnace, in the ſame manner as before, for the forming of the 
biſcuit, and to be continued there till the glazing be well fuſed. The 
| 8 egree of fire for fuſing the glazing is much leſs than that for baking 
„ the pate. . en ee 
5 The ieces of porcelain which are intended to remain white are now finiſhed ; 
but choke which are to be painted and gilded muſt undergo further operations. 
The colors to be applied are the ſame as thoſe uſed for enamel painting. They 
all confiſt of merallic-calxes bruiſed and incorporated with a very fuſible glaſs. 
- Crocus of iron furniſhes a red color: Caſſius's precipitate of gold makes the 
purple and violet; copper calcined by acids and precipitated by an alkali gives 
a fine green; zaffre makes the blue; earths ſlightly ferruginous produce a 
yellow; and, laſtly, brown and black colors are produced by calcined on 
| 89 ä together 
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together with a deep blue of zaffre. Theſe colors being ground with gum- 
water, or with oil of ſpike, are to be employed for the painting of the ——— 
with deſigns of flowers and other figures (4). For ol ding, a powder or calx 
of gold is to be applied in the ſame manner as the colored enamels (2). The 
painted and gilded porcelains are to be then expoſed to a fire capable of fuſing 
the glaſs, with which the metallic colors are mixed. Thus the colors are made 
to adhere; and at the ſame time acquire a glaſs. equal to that of the glazing. 
The gold alone has not then a ſhining appearance, which muſt be afterwards 
given to it by burniſhing with a blood-ſtone. __ | 
The operations for the unfuſible porcelains, and alſo for ſuch as are of the na- 
ture of ſtone-ware, are ſome what more ſimple. The ſands and ſtones which enter 
into their compoſition are to be ground in a mill: the earths or clays are to be 
waſhed : the materials are to be well mixed and formed into a paſte: the pieces 
are firſt rudely formed upon a potter's wheel; and when dry or half dry, they 
are turned again upon the wheel, and their form is made more perfect: the 
are then placed in the furnace, not to bake them, but only to apply a ſufficient 
heat to give them ſuch a ſolidity that they may be handled without breaking, and 
may receive the glazing. As the pieces of porcelain after this ſlight heat are 
very dry, they imbibe water readily. I his diſpoſition aſſiſts the application of 
the glazing. The vitrifiable or vitrified matter of this glazing, which has been 
previou round in a mill, is to be mixed with tuch a quantity of water, that 
the liquor ſhall have the conſiſtence of milk. The pieces of porcelain are haſtily 
dipt in this _ the water of which they imbibe, and thus on their ſurface 
is left an uniform covering of the glazing materials. I his covering, which 
- ought to be very thin, will very ſoon become ſo dry, that it cannot ſtick to the 
fingers when the pieces are . a x Py of TE: 
he pieces of this porcelain are then put into the furnace to be perfe&! 
| baked. : The heat * be raiſed to loch a height, that all within - +4 
furnace fhall be white, and the caſes ſhall be undiſtinguiſhable from the 
flame. When, by taking out ſmall pieces, the porcelain is known to be ſuf- 
ficiently baked, the fire is diſcontinued, and the furnace cooled. If the baking 
has been well performed, the pieces of porcelain will be found by this ſingle 
operation to be rendered compact, ſonorous, cloſe - grained, moderately gloſſy, 
and covered externally with a fine glazing, The painting and gilding of this 
porcelain ate to be executed in a manner ſimilar to that already deſcribed. (x) 


: (t) See the article ENAMEL, and the Note wall is probably a good kaolin ; and I have 


ſubjuned. | | 
{u) "The - ſeveral} powders of gold em- 
p'oyed for this purpoſe are deſcribed in a 
note ſubjoined to the article GIL DIx G. 
(x) 1 purpoſely avoid giving any opinion 
concerning the relative advantages and de- 


fets of the porcelains of Britiſh manu-- 


facture. I ſhall only add, that we have 
reaſon to believe, that the materials of ge- 
nuine porcelain might be diſcovered in this 
iſland, if ſearch were made by intelligent 
perſons, The ſteatites or ſoap-rock of Courn- 


ſometimes found ſlones in England in which 


the white opake fluor above deſcribed was 
blended with a .pure quartz, and which I 
am well convinced might be ſucceſsfully 
employed as a fetuntſe, With pleaſure I 
hear that an ingenious gentleman has 
found a true kaolin and petuntſe in De- 


vonſhire and Cornwall, and that he has 
lately eſtabliſhed a manufactory of genuine 


porcelain. It is to be hoped that he 
may ſucceed in the introduction of this 


very elegant and uſeful manufaQtory : 
— T ; «+0 -and : 
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DxLVII. PORCELAIN F MA. REAUMUR. Mr. 


Reaumur having made many experiments to diſcover the nature of the 
materials which enter into the compoſition of the oriental porcelain, and 
having aſcertained that all porcelain 1s an intermediate ſubſtance berwixt an 
earth and glaſs, very ingeniouſly thought of reducing glaſs ready made to the 
ſtate of porcelain, by undoing the vitrification, or partly unvitrifying it : hence 
this kind of ware has been called porcelain — Mr. Reaumur gave the 


quality of porcelain to glaſs; that is, he rendered glaſs of a milky color, ſemi- 


tranſparent, ſo hard as to ſtrike fire with ſteel, unfuſible, and of a fibrous 
grain, by means of cementation. The proceſs which he publiſhed is not dif- 

cult, Common glaſs, ſuch as that of which wine-bottles are made, ſucceeds 
beſt, The glaſs-vefſel which is to be converted into porcelain is to be encloſed 
in a baked earthen caſe or ſegger. The veſſel and caſe are to be filled with a 
cement compoſed of equal parts of ſand and powdered gypſum or plaſter; and 
the whole is to be put into a potter's kiln, and to remain there during the 
baking of common earthen ware; after which the glaſs veſſel will be tound 
transformed into ſuch a matter as we have deſcribed. 


This kind of porcelain has not a very white color, particularly on its ſurface; 


but for ſome purpoſes it may be uſeful, eſpecially for chemical veſſels. Mr. 
Reaumur has not explained how this transformation is effected. The cauſe of 
it probably is, that the vitriolic acid of the gypſum quits its baſis of calcareous 
earth, ml unites with the alkaline ſalt and ſaline earth of the glaſs, with which 


it forms a kind of falt or ſelenites different from the calcareous ſelenites, 


by the interpoſition of which matter the glaſs acquires the qualities of por- 


celain. (y) 


and although many and great difficulties, 
beſides the diſcovery of proper materials, 
muſt occur in the execution of that work, 
yet theſe are not inſuperable. 

0) Mr. Reaumur ſays, that glaſs thus ren- 
dered opake, white, unfuſible, and hard, is in- 
ferior in beauty to the oriental porcelain ; but 
that in utility and every eſſential quality of 
porcelain it is equal to any, and even ſu- 
perior in the property of ſuſtaining altera- 
tions of heat and cold. 

The character given by Mr. Reaumur of 
this porcelain induced Dr, Lewis (who had 
alſo obſerved the changes produced upon 

laſs-retorts expoſed to violent heat in ja 
and-bath) to make further experiments on 
this matter, an account of which he has 
publiſhed in the Phileſephical Commerce of 
Arts, a work which we much wiſh to ſee 
proſecuted in the ſame able and uſeful man- 
ner in which it has been begun. 

From Dr. Lewis's experiments we find 
the following reſults. 1. Green glaſs ce- 
mented with white ſand received no —_ 
in a heat below ignition, In a low red- 


heat the change proceeded excceding ſlowly ; 


and in a ſtrong red-heat, approaching to white- 


neſs, the thickeſt pieces of glaſs bottles were 
thoroughly converted in the ſpace of three 
hours. 2. The glaſs ſuffered the following 
progrtſſion of changes by continued heat: Firſt, 
its ſurtace became blue, its tranſparency was 
diminiſhed, and a yellowiſh hue was ob- 
ſervable when it was held between the eye 
and the light. Afterwards it was changed 
a little way on both fides into a white ſub- 
fiance, externally fill bluiſh ; and as this 
change advanced till further and further 
within the glaſs, the color of the viireous part 
in the middle approached nearer to yellow : 
the white coat was of a fine fibrous texture, 
and the fibres were diſpoſed nearly parallel 
to one another, and tranſverſe to the thick- 
neſs of the piece ; by degrees the glaſs be- 
came throughout white and fibrous, the ex- 
ternal bluiſhneſs at the ſame time going off, 
and being ſucceeded by a dull whitiſh or dun 


color : by a ſtill longer continuance in the. 


fire the fibres were changed gradually from 
the external to the internal part, and con- 
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DXLIX. PORPHYRY. (2) 


DL. POT A S H. See A KALI (Fixed). 
POTTER Y. The art of making pottery is intimately con- 


DLI. 


nected with chemiſtry, not only from the great ule made of earthen veſſels by 


verted into grains; and the texture then was 
not unlike that of common porcelain, The 
grains, at firlt fine and ſomewhat gloſiy, 
appeared afterwards larger and duller, and at 
length the ſubſtance of the glaſs became 
porous and friable, like a maſs of white 
fand ſlightly cohering. 3. Concerning the 
qualitics of the converted glaſs Dr. Lewis ob- 
ſerves, that the whiteneſs of the internal part 
was not inferior to that of porcelain, but 
that its ſurface was the leaſt beautiful, that 
the thick pieces were quite opake, and that 
ſeveral thin pieces were ſemi-tranſparent : 
that while it remained in a fibrous ſtate, its 
hardneſs became greater than that of glaſs, 
or of the common kinds of orcelain; it was 
capable of ſuſtaining ſudden changes of heat 
and cold better than any porcelain ; and in 
a moderate white heat, it was fuſible into a 
fubſtance not fibrous, but vitreous and 
ſmooth, like white enamel : that when its 
texture had become coarſely granulated, it 
was now much ſofter and unfuſible : and, 
laſtly, that when ſome coarſely granulated, 


unfuſible pieces which, with the continuance ' 


of a moderate heat, would have become 
porous and friable, were ſuddenly expoſed 
to an intenſe fire, they were rendered re- 
markably more . compact than before ; the 
folidity of ſome of them being ſuperior to 
that of any other ware. 4. No differences 
appeared in the internal color, hardneſs, 
texture, or the regular ſucceſſion of changes, 
from the uſe of different cementing ſub/lances ; 
though in external appearances the difter- 
ences were conſiderable, All the pieces 
which had been ſurrounded with charcoal 
or with ſoot were externally of a deep black 
color, which did not diſappear by expoſure 
to a ſtrong fire during an hour, with free 
acceſs of air. Colored clays and ſands com- 
municated different ſhades of a brown color; 
and white earths gave whitiſh, greyiſh, or 
browniſh tinges. 
flints, and gypſum, gave in general the 
greateſt whiteneſs, and tobacco- pipe clay 
the greateſt gloſſineſs and brightneſs. 5. 


Glalies compoſed of earths without alkaline 


ſalt, glaſs of lead, flint-glaſs, crown-glafs, 
looking-glafs plates, a glaſs prepared with 


White ſand, calcined 


calcined flints and a fixed alk line ſalt, and 
even green glais which had been fuſed to- 
3 with a ninth part of alkaline ſalt, 
uffered none of the above alterations by ce- 
mentation. Green bottle-glaſs and comman 
window-glaſs were moſt (aceptible of theſe 
alterations. 6. The changes produced by 
cementation could not proceed from any ab- 
ſorption of matter from the cementing ſub- 
{tance ; becauſe no increaſe of weight was 
given, and becauſe the ſame changes were 
produced upon a picee of glaſs merely by 
heat, without any cementing ſubſtance, 
The real cauſe of theſe changes ſeems to be, 
that a part of the alkaline ſalt of the glaſs, 
to which the vitrihed ſtate of the earth is 
owing, exſudes by heat, and is imbibed by 
the ſurrounding matters, as appears from 
the concretion obſervable in theſe matters 
after a Jong cementation. Thoſe glaſles only 
are ſuſceptible of change which contain but 
a - ſmall quantity of alkaline ſalt; becauſe 
no more of this ſalt being contained than is 
neceſlary to give a vitrified ſtate to the earth, 
any exſudation of it muſt in ſome meaſure 
unvitrify the glaſs, and approximate it more 
and more to the ſtate of the earth of which 
it was formed, Perhaps alſo the firſt de- 
gree of change may partly depend on an al- 
teration produced by the heat in the glaſs 
itſelf conſidered as a compound, or in the 
nature of its alkaline ingredients, which we 
know are liable, by expoſure to fire, to loſe 
ſomething of their ſaline nature, and to be 


partly changed to earths. 


(S) PoRPHYRY is a compound ſtone con- 
ſiſting of Jaſper, in which particles of felt- 
ſpar, and ſometimes of mica and baſaltes, 
are interſperſed, Tts colors are green, red, 
black, brown, or dark-grey, varying ac- 
cording to the color of the jaſper which is the 
baſis of this compound ſtone, and of the 
quantity and colors of the interſperſed par- 
ticles, Porphyry is generally fuſible by fire. 
Its fufibility is probably owing to the me- 
tallic matter with whic the jaf r is tinged, 
and to the baſaltes or other fuſible particles 
intermixed. The ſurface of this ſtone is. 


generally covered with a whitiſh cruſt. 
chemiſts, 


a 563 


chemiſts, but alſo becauſe all the proceſſes of this art, and the means of per- 
fecting it, are dependent on chemiſtry, We muſt, however, acknowledge, that 
although chemilts have moſt intereſt to procure good crucibles and other earthen 
veſſels, this art has been left almoſt entirely to the potter. Mr. Pott is the 
firſt and the only chemiſt who has attended to this object. Beſides many 
experiments related in his Lithogeognoſia, from which much inſtruction may 
be received reſating to the perfection of chemical veſſels, he has written a 
treatiſe expreſsly on this ſubject, in which he gives many compoſitions for 
crucibles, the chief of which ſhall be mentioned 1n this article. 

All kinds of pottery are in general made of clays or argillaceous earths 
becauſe theſe earths are _ of being kneaded, of eaſily receiving any form, 
and of acquiring much ſolidity and hardneſs by expoſure to fire. But clays differ 
much in the effects produced upon them by fire. Some clays, which are of 
the pureſt kind, reliſt the molt violent fire without receiving any other change 
than a conſiderable hardneſs ; but ſtill they are not rendered fo hard and com- 
pact as other clays. A ſccond kind of clays by expoſure to violent heat 
acquires a hardneſs equal to that of flints, and a texture compact and gloſſy, 
like that of good porcelain z but they are nevertheleſs unfuſible by the moſt 
violent heat. Thete h 

mixed with them, as ſand, chalk, gypſum, or ferruginous earth, which are in 
too ſmall a quantity to effect a compleat, but only a beginning or partial fuſion. 
Laſtly, a third kind of clays is firſt hardened by fire, and afterwards is com- 
pleatly fuſed. I his laſt kind of clay evidently contains the largeſt quantity of 
the fuſible matters above- mentioned. 

From the properties of thele three principal clays we may conclude, that 
from clays alone three principal kinds of pottery may be produced. With the 
firſt kind of clay, pots or crucibles may be formed capable of ſuſtaining the 
moſt violent fire without fuſion, of containing melted metals, and even hard 

laſſes not too fluid; but which, from want of ſufficient compactneſs, are 
incapable of containing during a long time in fuſion very fuſible ſubſtances, 
ſuch as nitre, glaſs of lead, glaſſes containing much arſenic, &c. by which ſub- 
ſtances their pores are pervaded. Theſe clays are employed advantageouſly for 
the formation of large pots or crucibles uſed in glaſs-houſes for containing hard 
glaſs, as bottle-glaſs. 

With clays of the ſecond kind may be made crucibles and other potreries, 
commonly called ſtone-ware. Potteries made with theſe earths, when ſuffi- 
ciently baked, are very ſonorous, ſo hard as to ſtrike fire with ſteel, capable of 
containing all liquids, of which the former kind, from their poroſity, are 
incapable, and even reſiſt the action of nitre, glaſs of lead, and other fluxes, 
when the earth of which they are formed is of good quality: but their hardneſs 
and denſity, which prevents their ſudden expanſion and contraction, by the haſty 
application of heat and cold, makes them liable to break in all operations where 
they are ſuddenly expoſed to heat or to cold, as, for inſtance, in a furnace 
through which a ſtrong current of air paſſes. If this kind of pottery had not tais 
inconvenience, it would be the beſt and moſt perfect for the purpoſes of ordinary 
life and chemiſtry. Notwithſtanding this inconvenience, this is the only pottery 
that is applicable in many occaſions z —＋ then all poſſible care muſt be taken 
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qualities are occaſioned by ſome fuſible materials being 
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to prevent its breaking, by a very gradual application of heat and cold, 'and 


by protecting it from currents of cold air. | 2 

Laſtly, with fuſible clays may be made many kinds of veſſels, which are 
cheap, as they require little fire to bake them; for all this kind of pottery is 
but lightly baked ; hence its texture is coarſe and porous. Some utenſils are 
made of this pottery without glazing, as toot-ſtoves, &c. But in general the 
are covered with a glazing, without which water or other liquids would pals 
through their pores. Some of this pottery, which is finiſhed with more care, 
is covered with a white enamel, which makes it very neat and like porcelain. 
This is called Dz.e Ware, which ſee. Other coarſer potteries of this kind 
are glazed with glaſs of lead mixed with metallic calxes, or fuſible colored 
earths, from which they rec-ive various colors. This is the ordinary pottery. 

Laſtly, a fine kind of pottery is made of white clays, or of ſuch as whiten 
in the fire, the ſurface of which is vitr:fied by throwing into the furnace, when 
the ware is ſufficiently baked, ſome common ſalt and falt-petre. This pottery 
is called Exgliſb ware, becauſe the firſt and beſt was made in England. True, 
white Engliſh ware is not without merit; it is white, fine, well baked, and has 
fome ſmall degree of tranſparency when thin; fo that it is intermediate betwixt 
porcelain and common ttone-ware, and may therefore be called a ſemi-por- 
celain. (a) 

Some of theſe potteries can ſuſtain a ſudden application of heat and of cold, 
ſufficiently well for the uſes of a kitchen, and are therefore called fire-ware : 
but theſe are always the coarſeſt, leaſt baked, and the glazing of which is the 
ſofteſt. They alſo do not laſt long when much uſed ; for it is a chimera to 
ſuppoſe, as ſome perſons do, that pottery may be made capable of ſuſtaining 
fire like a metal veſſel, We are certain that the beſt of this kind which are 
employed for this purpoſe, break as ſoon as they are put upon the fire. They 
do not break ſo as to ſeparate in pieces, or even to let liquors paſs through 
them; but many ſmall cracks are formed; which we may be aſſured of by 
the crackling heard upon their being firſt ſer on the fire, of the many cracks 
which may be perceived in their glazing, and by their cealing to ring when 
ſtruck, after they have been once heated. Each time that theſe veſſels are ſet 


(a) I have never ſeen any Engliſh ſtone - is glazed in the manner mentioned by the 
ware that had the 1 and author, but by means of common ſalt only, 
whiteneſs mentioned by the author. s the without any mixture of nitre. This glazing 
Engliſh ftone-ware is compoſed of tobacco- has not the _— or ſmoothneſs of good vi- 
pipe clay and ground flints, both which ſub- treous glazings. Another kind of ſtone-ware, 


ſtances are perfectly unfuſible, ſingly, or 
jointly, it cannot poſſeſs any degree of tranſ- 
parency. The uſe of the flints is to give 
flrength to the ware, ſo that it ſhall preſerve 
its form during the baking: whereas voſſels 
made of clay alone, although unſuſible by 
fire, and capable of acquiring, by having 


been expoled to an intenſe heat, the hardneſs 


of the beſt porcelain ; while they are hot, 
are ſoft, fink by their weight, ſo as to loſe 


the form given to them. 'This ſtone-ware 


called Queens ware, is mate in Englanq, 
and lately much uſed. It is compoſed of the 
ſame materials as the former, but with a leſs 
proportion of flints, as it is to be expoſed 
to a Jeſs violent heat than the former ware; 
the vitreous glazing with which it is. covered. 
not being capable of ſuſtaining fuch heat. 
Its color is leſs white than that of the for- 
mer, having a yellowiſh tinge ;; but the ware 
is preferred on account of the ſmoothneſs os 
its glazing and neatneſs of its forms, 
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on the fire, many ſmall imperceptible cracks are formed in them, which b 
frequent uſe become ſo numerous, that the veſſel may be broken by the lea 
force, Thus all the difference betwixt the potteries which are intended to be 
uſed on the fire and the ſtone- ware which is not intended for that pur- 
poſe is, that this latter kind may be broken at once, when heated and cooled 
careleſsly, whereas the former is broken by degrees. Nevertheleſs, this fire-ware 
is uſeful, as it can ſerve for a ſhort time. 

We ſhall not deſcribe the operation of making pottery, becauſe we have 
already ſpoken of it under the articles Derr-WaR E and PorcELAin, from 
which the common ware only differs, with regard to its manufacture, in its greater 
ſimplicity. We ſhall here add ſome obſervations concerning chemical veſſels, as 
retorts, muffles, and crucibles. 

All the operations where great heat is employed require veſſels of baked 
earth; becauſe theſe alone can ſuſtain at once the action of violent fire and of 
chemical ſolvents. Veſſels made of good baked clay eminently poſſeſs theſe two 
qualities, and are the beſt which can be employed in chemiſtry ; but as th 
have the inconvenience of breaking by ſudden application of heat and col 
and as many operations do not require veſſels ſo denſe, mixtures of earth have 
been uſed, of which crucibles are made, capable of being made fuddenly 
red-hot, -and ſuddenly cooled without breaking, and fufficiently denſe to con- 
tain metals and other matters in fuſion during a long time. The veſt crucibles 
of this kind are brought from Heſſe, in Germany. I heſe crucibles are made 
with a refractory clay, mixed, according to Mr. Pott, with two parts of 
fand, of a middling fineneſs, from which the fineſt part has been ſifted. The 
mixture of ſand with clay produces two good effects; the firſt, to make the clay 
leaner, as it is called, and thus to prevent the clay from cracking by the con- 
traction it ſuſtains during its drying; and, ſecondly, to prevent its acquiring 
too great cloſeneſs and compactneſs of texture by being baked. Thus we ob- 
tain crucibles moderately denſe, capable of containing metals and other things 
in fuſion, and infinitely leſs ſubje& to break by heat and cold than thoſe made 
of pure clay. 

he Rees." of the fand mixed with clay in this compoſition for crucibles 
ought to be rather of a moderate ſize than very fine; becauſe, as Mr. Pott re- 
marks, the former renders the crucibles much leſs apt to crack than the latter, 
In the ſecond place, that chemiſt forbids the uſe of 2 flints, or other earths 
of that kind in the compoſition of crucibles intended to contain glaſſes or vitri- 
ſying matters a long time in fuſion; becauſe theſe vitreous matters act upon 
ſand, flints, and all thoſe called vitrifiable earths; by which means theſe cru 
Cibles are ſoon penetrated” and melted. 

This inconvenience is prevented, and all the advantages obtained from a 
mixture of ſand are procured by ſubſtituting to the ſand a good baked clay in 
groſs powder. In this manner are made the pots which contain the vitrifiable 
materials in glaſs-houſe furnaces, ſome of which reſiſt the continued fires em- 
ployed there during three weeks or a month (4). The quantity of burnt clay 


() The pots uſed in glaſs-houfes frequent?y ſuſtain a conſſant fire during ſeveral. 
months, and ſometimes even a year. They become gradually more and more thin, the 
glaſs or flux contained probably diſſolving them thus lowly. ? 

in 
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in the compoſition for crucibles varies in proportion to the nature of the crude. 
clay, from 1, 2, 24, or even three parts of the former, to one of the latter. In 
general, the ſtronger, more tenacious, and compact the crude clay is, the 
larger quantity of burnt clay ought to be mixed with it. 

The crucibles made in France are compoſed on the fame principles. They 
are made of clay mixed with broken butter- pots, which are a ſtone-ware made 
in Normandy and Piccardy. Theſe crucibles reſiſt admirably well ſudden heat 
and cold, and they would be excellent if the crude clay which enters into their 
compolition was capable of reſiſting a violent fire: but this clay being mixed 
with martial and pyritous matters ſwells in the fire, and begins to melt. 
Beſides, theſe crucibles owe their good ; wa mu of not breaking by ſudden 
application of heat and cold to their little denſity, which is attended with this 
inconvenience, that they are penetrable by very fluid matters. 

We may, from what has been ſaid, perceive the difficulty, perhaps the im- 
poſſibility, of making perfect crucibles. Mr. Pott has made ſo many experi- 
ments on this ſubject, that he ſeems to have exhauſted it. The baſis of all his 
compoſitions was clay ; but this he mixed in different proportions with metallic 
calxes, calcined bones, calcareous ſtones, talks, amianthus, aſbeſtus, pounce- 
ſtones, tripoli, and many others, from none of which did he obtain a perfect 
compoſition, as may be ſcen from his Diſſertation : hence we conclude, that we 
muſt have in our laboratories crucibles of different kinds ſuitable to the ſeveral 
operations; Paris crucibles, when the matters contained are not too fluid, and 
the fire is not too ſtrong; Heſſian crucibles, when ſimilar matters are to be ex- 
poſed to a violent heat; and crucibles of baked clay for vitreſcent matters and 
penetrating fluxes. : 3 

Crucibles may poſſibly be made better than any hitherto known, and of 
more extenſive uſe. The eſſential point is to obtain a very refractory clay free 
from pyritous matter and ferruginous earth, from which the ſand muſt be 
waſhed. This muſt be mixed with two or three parts of the ſame clay baked. 
and pounded groſsly; and of this mixture or paſte crucibles muſt be formed in 
moulds, and baked in a very ſtrong fire, As retorts and cucurbits are deſigged 
for the diſtillation of liquors generally very corroſive and penetrating, they 


, ought to be made of ſtone · ware. (c) 


(c) To what the Author of the Die- 
tionary has ſaid concerning crucibles, I ſhall 
add ſome farther extracts from Mr. Pott's 
Diſſertation above- quoted. 

1. Crucibles made of fat clays are more 
apt to crack, when ſuddenly expoſed to heat, 


than thoſe made of lean or meagre clays. 


Meagre clays are thoſe in which a conſider- 
able quantity of ſand is mixed with the pure 
argillaceous earth, and fat clays are thoſe 
which contain but a ſmall proportion of 
ſand. 2. Some crucibles become porous by 
long expoſure to fire, and imbibe part of the 
contained metals. This inconvenience is 
prevented by glazing th- internal and exter- 
nal ſurfaces, which may be done by moiſt - 


, 


ening theſe with oil of tartar, or by ſtrew- 
ing upon them when wetted with water 
powdered glaſs of borax, Theſe glazings 
are not capable of containing glaſs of lead. 
3. Crucibles made of burnt clay greſsly 
powdered, e with unburnt clay, were 
much leſs liable to crack by heat than cru- 
cibles made of the ſame materials, but in 
which the burnt clay was finely powdered, or, 
than crucibles made entirely of unburnt clay. 
4+ If the quantity of unburnt clay be too 
great, the crucible will be apt to crack in 
the fire. Crucibles made of ten ounces of 
unburnt clay, ten ounces of groſsly powdered . 
burnt clay, and three drams of calcined vi- 
triol, are capable of retaining melted 3 

ug 
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DLII. POW D E R. This name is given in general to all dry ſub- 
ſtances when divided into very ſmall parts. As in many chemical operations 
the ſubſtances employed muſt be neceliarily reduced into very fine powder, dif- 
ferent methods have been invented for this purpoſe according to the nature of 
the ſubſtances to be powdered. See Division., 

In pharmacy many remedies are in form of powder, and w':ich are called 
poreders ; bur theſæ do not belong to our ſubject. Some chemical preparations 
and mixtures are known by the name of powder, as the powder of Algaroth, 
gun-peaider, ſulmineting peaeder, of all which we ſhall treat. 

DLIII. POWDER #4 ALGAROT H. This preparation, called 
alſo emetic poder or mercurius vite, is a kind of calx of regulus of antimony,, 
ſeparated from che butter of antimony by water alone. 

The marine acid, which cannot be united to the regulus of antimony but by 
particular proceſſes and when it is highly concentrated, as we ſee from the 
operation of butter of antimony, is much difpoſed to ſeparate from it; and ac- 
cordingly is ſeparated, at leaſt the greateſt part of it is ſeparated, by dilution 
with a ſufficient quantity of water. When therefore water is poured upon butter 
of antimony, the ſame thing happens as when water is mixed with the ſaline 
combination of the vitriolic acid with mercury ; that is, the greateſt part. 


but are pervaded by glaſs of lead. The fol- 
lowing compoſition is as good or better than 
the preceding. Seven ounces of unburnt 
clay, fourteen ounces of groſsly powdered 
burnt clay, and one dram of calx of vitriol. 
Theſe crucibles may be rendered more ca- 
pable of containing glaſs of lead, by lining 
their internal ſurfaces, before they are baked, 
with unbusnt clay diluted with water. They 
may be ſurther ſtrengthened by making them 
thicker than is uſually done, or by covering 
their external ſurfaces with ſome unburnt 
clay, which is called arming them. 4. The 
compoſition of which crucibles the moſt ca- 
. pable of containing glaſs of lead were made, 
was eighteen parts of groſsly powdered burnt 
clay, as much unburnt clay, and one part 
of fuſtble ſpar. Theſe crucibles muſt not, 
however, be expoſed too fuddenly to a vio- 
lent heat. 5. Crucibles capable of contain- 
ing very well glaſs of lead were made of 
twenty-four parts of unburnt clay, four parts 
of burnt clay, and one part of chalk. Theſe 
required to be armed. 6. Plume-alum 
powdered, and mixed with whites of epgs 
and water, being applied to the internal 
furface of a Heſſian crucible, rendered it 
capable of containing glaſs of lead during a 
long time. 7. One part of clay and two 
parts of Spaniſh chalk made good crucibles. 
The ſubſtance called Spaniſh chalk is not 
a calcareous earth, but appears to be a 


ſteatites. 8. Two parts of Spaniſh chalk 
and one part of powdered tobacco-pipes 
made a good compalition for lining common 
crucibles. 9. Eight parts of Spaniſh chalk, 
as much burnt clay, and one part of litharge, 
made ſolid crucibles, 10. Crucibles made 
of black- lead are fitter than Heſſian cru- 
Cibles for the melting of metals; but they 
are ſo porous, that fuſed ſalts paſs entirely 
through them. They are more tenacious 
than Heſfan crucibles, are not ſo apt to 
burſt in pieces, and are more durable. 11. 
Crucibles placed with their bottoms upwards 
are leſs apt to be cracked during the baking 
than when placed differently. 12. The 
paſte of whicn crucibles are made ought not 
to be too moilt, elle when dried and baked 
they will not be ſufficiently compact: hence 
they ought not to be ſo moiſt as to be ca- 
pable of being worked on a potter's lathe, 
but they muſt be formed in braſs or wooden 
moulds. See Mr. Patt Differtation on Che- 
mical Veſſels. | 

Mr. Scheffer ſays, that the beſt crucibles 
cannot eaſily contain metals diſſolved by ſul- 
phur, in the operation of parting by means 
of ſulphur. Sce ParTiING., He ſays, that. 
they may be made much more durable and 
ſolid, by ſteeping them a few days in linſeed 
oil, and ſtrewing powdered borax upon them 
before they are dried. Mem. Sued. xiv. 1752. 


of 
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of the regulus of antimony is ſeparated from the marine acid, or at leaſt it 
retains to little of this acid to continue ſoluble, but is ſevarate.i in foren of a 
white precipitate, while the reit of the regulus remains diſſolved in water by 
means of the ſuperabundant acid. 1 | | 

T he acid liquor in which the precipitate or powder of algaroth is formed 
has been called by the ancient chemiſts, very improperly, the philoſophical ſpirit 
of vitriol; for it does not contain an atom of vitriolic acid. We mult not be- 
lieve that it is pure marine acid, for it retains, as we have ſaid, a ſmall portion 
of the regulus of antimony ; the proof of which is that this earth may be preci- 
pitated and rendered ſenſible by an a kali. | 

The earth thus . Ek by water from butter of antimony, after it has 
been frequently and perfectly waſhed with much diſtill d water, is called powder 
of Agaretb, from the name of a phyſician who uſed it as a remedy. This 
preparation of antimony given in doſes from a grain to three or four grains 
is a powerful emetic and purgative ; but unconſtant in its effects, and even 
dangerous, as all the preparations of antimony are which are not in a faline 
ſtate. 

Moſt chemiſts beljeve that the powder of algaroth retains a part of the acid 
of butter of antimony, and attribute its effects partly to this acid. When 
this powder has not been perfectly waſhed, it does indeed retain ſome acid, 

which may give it a degree of cauſticity. But we are not certain that all the 

acid cannot be waſhed from it by much water, or by being boiled in a large 
quantity of water. Mr. Beaume pretends that it is very poſſible; but how- 
ever well waſhed this powder may have been, it ſtil] preſerves an emetic quality, 
nearly as great as that of glals of antimony ; which is not ſurpriſing. For if we 
ſuppoſe that this antimonial earth was abſolutely deprived of acid, yet as it was 
combined with the marine acid, which does not deprive metals of all their 

phlogiſton, it retains enough of this principle to poſſeſs an emetic quality, as 
in general all antimonial calxes do when not perfectly dephlogiſticated. 

Lemery ſays, that the powder of algaroth cannot be diſſolved either by ſpirit 
of nitre or by ordinary aqua regia, but that it is ſoluble by a mixture of the 
{pirir of nitre, of ſea-ſalr, and of vitriol. As that chemiſt is very accurate, 
what he ſays is * true. I ſhall nevertheleſs obſerve, that I have diſ- 
ſolved this powder perfectly and entirely with cream of tartar, in the uſual 
manner of diſſolving glaſs of antimony in the preparation of emetic tartar, and 

thus obtained a neutral cryſtallizable ſalt. This experiment induces me to 
believe, that powder of algaroth may be uſed advantageouſly for the preparation 
of an emetic tartar, of more certain and more uniform quality than that which is 
prepared from glaſs of antimony. See the reaſons for this opinion, at the word 
TARTAR (EmeTIC). See alſo the articles AnTimony, BuTTER of Ax TIMO, 
and B:zoar MINERAL, 

DLIV. POWDER (G U N). Gun-powder is an intimate mix- 
ture of 75 parts of Purified nitre, of 154 parts of charcoal, and of 9+ parts of 
ſulphur. The quickneſs of the Kindling of this compoſition, and the violence 
of the exploſion occaſioned by this ſudden inflammation, is univerſally known. 
The theory of the detonation of gun-powder is exactly the ſame as that of the 
detonation of nitre with any. other inflammable matter. Therefore we refer 
to che article DTI of NirRE for this theory. 
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The goodneſs and force of gun-powder depend upon two eſſential points, firſt, 
that all the contained nure be inflamed; and ſecondly, that this inflammation 
be made in the ſhorteſt time poſſible, and almoſt in an inſtant. 

The proper quantities of ſulphur and of charcoal in the; compoſition of nitre 
procure the — — contained nitre; and the quickneſs and 
orce of this inflammation: depends upon the intimacy and accuracy of the 
whxture, of the component parts of the powder: | | 


From experience we find that the proportions of the ſeveral ingredients men- 


tioned above are the beſt, that is, that they are ſufficient for the detonation 
of the whole nitre. A larger quantity of ſulphur and charcoal would leſſen the 
force of the pqwder ; becauſe altho' theſe ſubſtances be inflammable, yet the 
force of their inflammation is nothing in. compariſen of detonating nitre. Care 
muſt be taken that no uninflammable matters be mixed with the gun-powder, 
and therefore the-nitre muſt be very well purified, and freed from the common 
falt mixed with it, which is not inflammable; and alſo from the ſalts with earthy 
baſes, which are contained in the mother water of nitre, and which have the 
bad quality of attrafting powerfully the | moiſture of the air, as this quality 
renders theſe ſalts capable of ſpoiling: powder, in other reſpects good. 
Ihe quickneſs, of the inflammation of gun-powder depends not only on the 
purity of the nitre and on the juſt proportion of the ingredients, but alſo on 
the accurate diſtribution, and the intimate mixture of theſe. The reaſon of this 


is very evident. As the ſalt-· petre cannot be inflamed but by means of imme 


diate contact with ſome inflammable matter, we may eaſily perceive that the 
finer the particles are of the falt-petre, and alſo of the ſulphur and charcoal, 
and the more, intimately theſe three ingredients are mixed, the greater is the 
number of the points of contact, ſince the ſurface of each of the ingredients is 
thereby encreaſed ; and hence the quicker the detonation muſt be. Accord- 
ingly all the operations in the making of gun- powder are to compleat theſe 
two intentions. 4 . | 
For this purpoſe, nitre of the third boiling, and well purified, is choſen, and 
alſo, very pure ſulphur;and good charcoal. The charcoal of light woods is 
generally employed; but Mr. Beaume, who has very minutely and accurately 
examined this matter, affirms from experience, that the charcoals of heavy and 
hard woods, if they have been well made, are as fit for the purpoſe. Theſe 
three ingredients are mixed in the proportions above-mentioned, and a very 
fine diviſion and intimate mixture are made of them, by pounding them to- 
ther, during twelve hours, in a wooden mortar, and with a wooden peſtle. 
his mixture muſt be carefully moiſtened from time to time with ſome water, 
to prevent the matters when too dry from being raiſed and diſſipated by this 
long trituration, and to prevent the mixture from kindling by the heat oc- 
caſidned by the repeated ſtrokes of the peſtle. In large works, a mill is em- 
ployed for this trituration, in which wooden mortars are diſpoſed. in rows, and 
in each of * a peſtle is moved by the arbor of a wheel turned by water, 
as in ©) 234 2 } W fo TY 
W wp" the trituration is finiſhed, the powder is made. Nothing then remains 
to be done but to dry ix very lowly, but compleatly. The powder is in this 
ſtate compoſed of very fine parts, — therefore liable to moiſten in the 
4 ? : ally 
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air, to adhete to My thi £0 ſoil the fingers and t che infide of bun into 
which alſo it does not ſlide. Theſe inconveniencies are remedied by re. 


ducing i it to fall 7 i h grins wa larger for cannons, and ſmaller for muſkets, - 
The operations hic powdet is reduced into grams are very fimple, 


and — Vapor dus — it is placed to a certain thickneſs u 
ſieves, —— which are of a proper ſize; upon this ſtratum of Pad 
thick piece of wood is placed horizontally, and preſſes upon the ſurface of the 
er. All this apparatus is to be agitated horizontally in ſeveral directions. 
he weight of the piece of wood forces the powder to paſs'through the holes 
of the ſieve, and to form itſelf into molecules of the ſize of the holes The 
powder is! by this method gratiulated, but it is not rendered ſinooth.”” Ir its 
rough ſtate it is uſed for argitlery ; but for ſmall arms it mult be Imoothed, 
and this is effected by an oper̃ation as fimple as the preceding 
For this purpoſe a hollow cylinder or caſk is mounted an axis, which 
is to be turned by a wheel. This caſk is to be filled half Nt of the powder 
to be ſmoothed, and it is to be turned _ hours. The fri&ion occaſioned 
by this motion of the parts of the er againſt each other is ſufficient to 
ſmooth their furfaces. The granulation and ſmoothing of the gun- powder can” 
not be performed without a part of it being reduced to a fine powder, which 
is to be ſeparated from the reſt by 2 ſearce, and to be afterwards granulated. 
Thoſe who require more particular information concerning this manufacture, 
or other arts and trades, may conſult the Dictionnaire portatif des arts & des metiers. 
See the . Ac1p (Nrrxous); e eee of Nerat nung 
Coat. (d) | 
DEV. POWDER " of the C H ARTR EU xX. Ser Me Ard 
DEV: POWDER F ULMINAT ING This powder: 
is a mikcure bf. thre” of nitre, two parts of the \dr Hof rartat, and 
part of ſulphur. It is called fulminating, becauſe whien it is put upon a 
tle fire, in an iron ſpoon, and ſlowly heated, it detonates with aſtoniing 
— and noiſe as ſoon as it receives the per heat 10 
The moſt remarkable cireumſtances in this experiment we, that this poudet 
does not require to be forcidly confitied, as (gait: powder doch to make a great 
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M C analyſed a pound of the 7 — ol, tylptur, as an 
CA A TH RSS gr ol lr 2 BEER 
e exp 


boiling it in neo he extracted 12 ounces Em. imniediatety by its own com- 
of ſalt petre; and by expoling the reſiduum + baſtion, but to acctlerate the cothbuſtion of 


to a heat juft ſufficient-for tlie ſlow eotribuſ- the other ihgrediaits; which, It does b. 
tign af the ſulphur, he found that it con- property of much more enſiſy * 
two ounces of ſulphur and two ounces dude than wee nel I not 


of chartoal. ncurs with the 4 5 applying 
Some erſons, miſted an experiment he? in ammable ma m Whie os 2 
of Br. A —— . burning ſul- detonation of but alſo conſider- 
phur does not . nerate ełaſtic air, but def- ably adds to the Gp dave power 
tioys the ela — of comtnon air, have tonating nitie, by — 
imagined that the ſulphur was an unneceſſary vapor expelled during its 5 
Me ow hurtfyl ingredieft of gun - pow dtr. cerrimg the | Wholecexplofive: farce of 
9e. 27D n 111 mn” — 4. Nete ſuby 1 to nn — 
er 
10 Ia, "the "orce 2 Sal- 50 ; 


doubled. | 
exploſion, 


N f * 47 
fipry, 4nd ql{p-yhat hegt muſt he anphed ſto dy; for the fulminatiqn is 
hs Ry The the powder is haſtily he 4 0, e a, ſiggle gros e) 
* ſuflgicat, when heat is lawly applied, to make a naile as cop- 
bg = that of à cannog,;. ang. do 7 5 we an exploſion dangerous. do þy- 

es Ueda langer: qu _ thrown upon lighted coals. wigh- 
out, danger, and ehen without. g 105 N 4 njtre docs chen or 
E 15 ee, 28 it does when ati 


e ngular e edel from the cheory of 
— — — be mee — by nitre, when inflamed with 
25 combuſtible matter, 3 ſo much ſtronger 33 * e inflamed at once 


ki as at once, 
powder. 
ſulphur. 


ſo that ĩt eee e eee 
but this 
* F 


e eee of che alkali. dg q: 78 into 
5 ger; the phlogiſton of Imoit entirely 
and reduce e Ude 2 


Ny 9 ths Jace — 7 5 keen 
40 4 4 Ae early abe me degree 1 be * 5 
rad 12 * ne. malt afNantageous Manner to inſam 
the ſame time: and. this ae 
—— — 10 ſuch violence and rapidty, that this N de. not 


e way to the ſudden —— and — reſiſts as much 
af gap powder. Hence powder does not require to be a 
0 does, to —— ble noiſe. 


ea much more con | 
his circumſtange alſo is peculiar to — —_ that ſome inſtants 


before its 108, 4 ligh er which, is 
nothing elſe than the Derg is fo va No more tice or 
flame is perceptible 
of the exploſion, and the 


is extinguiſhed and ſuffocated 25 ſoon as. it is — and — — 
perceived. Hence alſo fulminating- powder does not generally kindle. the 
combuſtible bodies in contact with it, — the time of its inflammation is too 


This powder differs in theſe two laſt phenomena from gun- wder, but they 
are common to it with fulminating If we were certain that #1045 ſulplur 
1 regly Germad —— d, , theſe effects would ha wh us . eue 
t it ſu already combi fulmipatipg powger in. fu Tulminages 
e ſome time before their exploſion, as: Mr. Beawns thinks. ig Rane 

certain of this, unleſs we obtain nitrous ſulphur ſfingle and uninflamed, 
as we can vitriolie ſulphur and phoſphorys. See AciD (Nitrous), Nirxx, 
Derox arion of NixaE, Lavar of ne Cay W Fan 
(Ou Arr e Wini . een, I 7430 
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DLV. PRECIPITATION, id PRECTPIPAPES; 
Precipitation is one of the moſt general and important operations of chemiſtry. 
The term precipitation, in its moſt extenſive ſenſe, is: applicable to all chemicak 
decompoſitions made by an intermediate ſuhſtance, that is, do all operations 
in which two bodies are diſunited, by employing a third body which has the 
—— of uniting with one of theſez f '*thereby' of ſeparating the other. 


ence we ſee that every precipitation is' effected by tritans of the affinity of 2 
precipitant, much ſtronger than that of the precipitate with rhe ſubſtance from 
which it is ſeparated. This is the third caſe of affinity; when three ſubſtances 
act upon each other. Ser/Arrinery. © © OO 7 (F 

This ſurprizing property that certain ſubſtances poſſeſs of ſeparating others ſtrift- 
ly united, is the true efficient eauſe of many chettiical decompoſitions which could 
never have been performed by other means. Thus; for inſtance, we ſhould. 
never have known the acid of ſea alt, ſedative ſalt, and many other very im- 
portant ſubſtances in chemiſtry, without the aſſiſtance: of ſome acids more 
2» + om theſe, and capable of ſeparating them from the baſes to which they 
are united. F 301 207 mie 2/18} VEE 

Although all theſe decompoſitions efſentially "belong: to precipitation, 
uſe has — = term to thoſe ope = _ — _ —4 ſubſtance be- 
comes palpable when it is feparated, and conſequetitly falls by its gravity to 
the Ln — of the veſſel — the operation is made: From this ful of 
the ſeparated ſubſtance the operation has been called previpifation ; and the 
ſubſtance ſeparared, and collected at the bottom of the veſſel, has been called: 

ruth «nc e e e $17 e 453% 99,2 0 
We ſhall not ſay any thing here concerning the cauſe” of ptecipitatibn, be- 
cauſe our knowledge is not yer-ſufficiently extenſive to enable us to'affirthy any” 
thing upon the ſubject. An hypotheſis relating to it may be found under the 
article Gravity. In this article we ſhall onſy mention the principal phe- 
nomena of precipitations, and the moſt eſſential properties of ſeveral pre- 
__ | ri a: news hs i 

peel tation is never occaſioned but in fluid matters; and as bodies may be 
= fluid either by fire or by water, two kinds of precIpitations may be 
diſtinguiſhed, one by the humid way, and the other by the dry way. In the 
firſt elaſs ought to be ranged all decompoſitions of ſalts with eatthy or metallic 
baſes, which ſalts muſt be diſſdlved int water when their baſes are to be 
ſeparated from their acids by 4 — intermediate ſubſtances. The ſecond 
claſs includes the ſeparations of metals and of other ſolid and fuſible mat- 
ters from each other, which are. effected by fuſion and mixture with the 
ſeparating ſubſtances: Theſe” two kinds of 8 do nt „ 
differ: but many real differences diſtmguiſh the ſeparated ſubſtances, 1 I 


thoſe to which the general name of precipitate is given. This name rs been 
given very improperly to ſeveral preparations / which are not precipitates. Such 
are the red precipitute, precipitate per ſe, and ſome others. And amongſt the, 

parations which may properly be called by this name, becauſe they are 
ubſtances ſeparated from other ſubſtances by intermediate bodies, many 
do eſſentially differ from others, and ought therefore to be diſtinguiſhed by 
different names. in eee 


When 
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When a body is decom by means of an intermediate ſubſtance, and 
a precipitate is formed by this decompoſition, this qe can be effected 
only by the intermediate ſubſtance uniting with one of the component 
matters of that body; and conſequently a new compound is always formed in 
theſe operations. Sometimes the ſeparated! matter, being no longer ſoluble, 
becomes ſenſible, and falls as a precipitate, while the new compound remains 
diſſolved. © In other -inftances, the ſeparated! ſubſtance remains diſſolved, while 
the new combination, not being ſoluble, is precipitated. This depends on the 
nature of the ſubſtances which act one upon another in theſe operations; but 
we may eaſily perceive that the precipitates of the former kind are ſimple, and 
thoſe of the latter are compound. wo] 


Some modern chemiſts confider theſe ſimple precipitates only as true SIE | 


tates, or which ought to be fo called. Nevertheleſs, we muſt acknowledge that 
precipitates of the ſecond kind have all the requilites to entitle them to the name 
of precipitate z and no inconvenience attends the giving to them that name, pro- 
vided they are diſtinguiſhed from the former kind by the denomination of com- 
pound precipitates. | | EFT 3 | 

Earths and metals, when ſeparated from acids by means of alkalis or other 
metals, are ſimple precipitates, and when ſeparated from acids by other 
acids, are compound precipitates.- - For inſtance, | calcareous earth united 
with nitrous and marine acids may be ſeparated from theſe by the vitriolic 


acid: and if this ſeparation is effected by * vitriolic acid into a ſolution of 
18, 


nitre or of marine ſalt with calcareous baſis, the liquors'which were before clear 
will by this addition of vitriolic acid be rendered turbid and milky, and a ſedi- 
ment or white precipitate will ſoon be formed at the bottom of the liquor. 
This precipirate is nothing elſe than the calcareous earth which was united with 
the nitrous or merine acids, and which being ſeparated from theſe acids by the 
vitriolie acid, unites with this latter and forms a new — a ſelenites, 
the greateſt part of which, not being capable of remaining diſſolved in the liquor, 
is precipitated. ' See SELENITES. dE ds. 
In the fame manner, when vitriolie acid or any falt containing it is mixed 
with a ſolution of ſilver, of lead, or of mercury by the nitrous acid, a preci- 
pirate is ſoon formed, which is a combination of the metal with the vitriolic acid. 
See ViTRIOLS,* | 
© The ſame thing may be ſaid of the corneous metals, which are combinations 
of theſe metals with marine acid, by. which they have been ſeparated from 
nitrous acid. See Luna Cornta, and PLumBuM CORNEUM. 7 
All the precipitates above-mentioned are really new combinations of the pre- 
eipitated ſubſtance with the precipitating acid; and which only ſeparate from 
the liquor, and appear as precipitates, becauſe they are are not very ſoludle, 
and the liquor contains too little water to keep them ſuſpended. This. may 
de proved by adding a ſufficient quantity of water, by which this Kind of pre- 
cipitates will be entirely diſſolved. Nevertheleſs this circumſtance does not 
revent their being precipitates, when they are actually made by ipitation. 
or amongſt the precipitates conſidered as ſimple, and to which many che. 
miſts would confine” the name of precipitate, perhaps there is not one really 
fimple. Modern chemiſts have obſerved, that all precipitates in general draw 
along with them a greater or leſs quantity of ſome other ſubſtances 999 
3 . . 8 4 : 611 
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3. All the mergury, although cg rb 


precip itation.of ſilver an 
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the. precipitation. ; They either retain a part of the ſahſtagce with which: they 
were. wig, betgre e e or a part af the precipitant, and frequently 
cyen a certain gquagtity of each of thele matters. I lis depends on the nature 
of the, bodies which act aye" one another, on their proportions, and on con- 
0 f any precipitates can 15 conſidered as pute and 
fingle, Ort ly a metal previgizared, rom 25 acid by another metal may, as, 
tor jntkapce, filver and mercury ſepargted from the nitrous acid by co Pers 
or copper, ic parated from acids by iron; becaule the A OY metall r 
its natural 11 luſtre, and metallic properties. Nevertheleſs, when we 14 
el thele metallic precipitates to accurate trials, we a that they are al- 
ed with a ſmall quantity of the precipitating metal. eneral, . 
and the different: circumftances of precipitation have 7 —— hut ſupe 
ally, examined, - It is a ſubject, no leſs IDPar;Ant Fw nen. which bel 
LY Sh and is replete with, many. diſcoveries. ,; ', _ 
After theſe explanations which we thought ne concerning precipica- 
tion and precipitates, in general, we proceed to treat the Principal chemical 
preparations called precipitates ; becauſe theſe which are not n Wen 


ien really be 40, are treated of under other articles, 


ER CAL. PR EC I 14 


Pl vn. PRESIPITATE A xe 
2 — from ni ous, acid 
itate is m Ny Ong a ſolution of common 
tion of mercury. in nitrous 17 till no more precipitate. falls. 
Cs is colleftgd: at ſupernatant bqy or is to be . — and 
the precipitate 18 00 te walhe id pre umes with diſtilled. water, ang then dried. 
This precipitate. of mercury is one of thoſe ud compound. It is a com- 
bination of mercury with the acid of common for in this operation, as well 
3s ip the precipitation of the corneous metals, the metallic matter is only ſe- 
patated 2. br un acid by means of the combination it forms with the 
marine pig 3 7 cipitation, then, the phenomena are ſimilar; to thoſe 
which happen. 1 2 formation of luna gornea and plumbum corneum. 
1. ite precipitate may be made by pure marine acid. 2, When it is 
made by common ſalt, or other ſalt contaiging marine acid, .twg, decom- 
poſitions happen, and two new combinations, are. formed, The nitrous acid 
which was origins ly united with the mercury combincs with the ſubitance 
that. was pied: wich the marine acid, and forms a new. nitrous ſalt, which remains 
in the liquor. When common alt is e cubic nie is formed. 
I marine . fa with an earthy ( is uſed, the liquor after the Precipitation, 
contains a nitre with earthy, Haſis. Upon this ſub 1 fee. the articie Arkixixv. 
rom nitrous acid and united 
2th marine acid, is not F in the preſent occaſion, becaule it is re- 
to a ſaline compound eſſentially ſoluble in water; and conſcquently the 
liquor contains as much tj, as it can difſolve, and another. part of it is diſ- 
orved by the water employed to waſh it. r events. happen alſo in the 
af lead by marine acid. Accordingly, if an alkali 
ded to clear the liquor decanted from theſe precipitates, or even to the 
* employed to * them, another precipitate will be formed; but this 
; latter 
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latter is of a different nature, and is ſimple in compariſon of the former, ſince it 
does not contain any acid combined directly with the metallic ſubltances, or, 
at leaſt, much lefs of the acid. | * D of | 0 

Lemeri gives another proceſs for making a white precipitate, which conſiſts 
in diſſolving four ounces of ſat ammoniac in a pound of water; to which is 
to be added an equal quantity of 'corrofive ſublimate; all which could not be 
entirely diſſolved alone in that quantity of water, but may by means of the 
ſal ammoniac. See SuBLIMAaTE (CorRos1ve), and TincTurE'of MercuRY. 
Into this ſolution liquid fixed alkali is to be added, till no more is precipitated.” 
The precipitate is very White, and it has been accordingly called white preci- 
pitate by ſeveral chemiſts; but it ought not to be confounded - with the white" 
precipitate formed by adding tnarine acid or common ſalt to a ſolution of 
mercury in nitrous acid; for they are evidently very different, rn. 

We may remark, that the color of this precipitate of Lemeri is influenced 
by the ſal ammoniac ; for although this precipitate be very white, the prect- 
| Pitate formed by adding fixed alkali to a ſohition of corroſive ſublimate in water 


is brick-colored. The whiteneſs of the former precipitate then proceeds ftom 


the great quantity of marine acid, and even of the volatile alkali of the faF 
ammoniac, which affect this precipitation. This proves, that precipitates repated 
ſimple are not ſo; and that they draw along with them part of the fubſtances 
to which they were united, and of the ipitating fubſtances. Great dif- 
ferences may be obſerved in this reſpect amon — in general, 
according to the quantity and proportions of ſubſtances which concur to the 
precipitation, $$: mn TRE TD ONT 

DLIX PRECIPITATE (YELLOW). As chemiſts 
have given many different forms to mercury, to adapt it to medicinal uſes and 
to chemical proceſſes ; ſo they have made various precipitates of it, and have 


given the name of ipitate to other mercurial preparations which in fact are 


not precipitates. Theſe are chiefly denominated from their colors, without 
adding any epithet to ſhew that they are mercurial, Thus white precipitatr, 
yellow precipitate; red precipitute, &c. ate | preparations of mercury. Yellow 


precipitate is mercury diſſolved by vitriolic acid, from which it is afterwards' 


ſeparated by addition of water alone; it is then in form of a yellow powder : 
but as this precipitate” is better known by the name of TVnzrrx Mixvgx AL, 
we ſhall treat of it under that article. | = | | 
DLX: PRECIPITATES (BLACK — #4 Jas 
COEDORE-D). Lemeri, Who mentions many precipitates of meteury 
of different colors, ſays, that if a foldfion of ' mercury” in ſpirit of nitre be 
precipitared by urine, inſtead of 4 ſolution of common ſalt, a lor 
precipitate of mercury will be fortnied ; and that if afterwards fore 'fixed or 
volatile alkali be a to the liquor from which the roſe-colored > rag has 
been formed, another precipitate which is black will be obtained. WEED 
Much common falt being contained in urine occcafions the rofe colored 
precipitate, which is eſſentially the ſame av the white precipitate obrained by 
pure ſea- ſalt or marine acid, The redneſs of lay dbably proceeds fro 
lone reddiſh earthy or taline-tarthy matter contained in arive, which it draws 
along With it. 098 AION TOQEVS dau — 15 l 1 4 SLIT * 
71711 I 4067] | | %.< REL - 
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mercury is very improperly called a precipitate ; becauſe it is not 


cury is truly calcined, that 
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The blackneſs of the precipitate obtained afterwards by adding alkali pro- 
ceeds from the oily and phlogiſtic parts of the urine, which are added ſuper- 
abundantly to the mercury, and which always blacken white metals, as 7 va 


lead, biſmuth, theſe, metals being ſuſceptible of receiving inflammable matter 
ſuperabundantly, when they are expoſed to vapors of ſulphur, of liver of ſul- 


phur, or when they are precipitated by this latter ſubſtance. See Liver of 


SULPHUR, 


ET RRECIPITATEPERRSE _—_ — of 
eparated from 
ane ſubſtance by means of another ſubſtance, as all true precipitates are, but is 
only mercury reduced to a red powder. by a kind of calcination. | 
To make this preparation, three or four ounces of mercury are put into a 
flat· bottomed glaſs matraſs, the neck of which is very long, and the opening 
of a capillary ſize. This matraſs, the belly of which ought not to be entirely 
full of mercury, is to be placed in a ſand- bath, and heated till the bot- 
tom of the veſſel containing the ſand be red-hot. This heat is to be con- 
tinued during. two, or three months. The mercury' gradually loſes its luſtre, 
and part of it is converted into a red powder, which does not mix with the 
remaining fluid mercury, but floats upon the ſurface of the mercury, or ad- 
heres to the ſides of the veſſel. The operation may be ſhortened by uling a 
greater number of matraſſes, all which may be placed in the ſame bath. 
When enough of this red powder is obtained, it is to be collected and ſepa- 
rated from the remaining fluid mercury. I his is called precipitate per ſe, or by 
itſelf, or red precipitated mercury without addition. | 
This preparation of mercury we have received from the alchemiſts, who 
ſpared no pains nor labor to change mercury and to fix it. They received 
great hopes from the change of color, the want of fluidity, and the dimi- 
nution, of volatility which the -mercury ſuffers by this operation. Although 
the meicury is much diſguiſed by. theſe changes, yet it is not eſſentially alter- 
ed, becauſe. it may be reduced to fluid — by heat without addition. 
We cannot preciſely explain the phenomena of this operation. Different 
opinions are formed concerning them. Mr, Baron conjectures, that they are 
cauſed by the union which, mercury contracts by means of its being much 
divided with the ſaline particles contained in air. We ſee indeed from tur- 
bith mineral and red precipitate, that mercury is diſpoſed to take the form 
and qualities of the precipitate per fe, by an union with a ſmall quantity 
of ſaline ſubſtance. Mr. Beaumé thinks, on the contrary, that the mer- 
it loſes part of its phlogiſton ; and that, when it 
is expoſed to heat, it is again reduced to its metallic ſtate by the addition of 
the inflammable principle which paſſes through the containing veſſels, and 
again combines with . it., This opinion is not improbable z but more experi- 
ments and reſearches are wanting to decide concerning it. I ſhould be, never- 
theleſs, incu diſpoſed to believe, that a part of the infammable, principle 
copies. th 5 e ſuperabundant to it, ſlightly adherent, and may 
be e Dane. , , boo ono af OG tg oer 
DILXII. PR EC IPIT AT E (R E D). If a ſolution of mer- 
cury in nitrous acid be reduced to dryneſs by evaporation, and the mercurial 
nitre thence formed be put into an open matraſs ſet in a ſand-bath, with a fire 


gradually 
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gradually encreaſing, the nitrous' acid will diſengage itſelf from the mercury, 


and evaporate in a red vapor. While the acid evaporates, the ſaline mer- 


curial mals loſes its original whiteneſs, becomes yellow, then orange, and 
laſtly red. | 
This red matter, when ſeparated from the matraſs, (which muſt be broken 
for that purpoſe) and Leg in a glaſs mortar, is the red precipitate, as 
it is improperly called; it not being a precipitate, but a mercurial nitre 
from which the greateſt part of the acid is expelled by the fire, without 
the application of any intermediate ſubſtance. The red color of this preparation 
is cauſed by the great diviſion of the molecules; for, from the example of the 
precipitate per ſe, and of ſeveral true mercurial precipitates, which alſo are red, 
we learn that this is the color aſſumed by mercury when it is not fluid, when 
its parts are much divided, and when it has not a ſuperabundant quantity 
of phlogiſton. i 
Notwithſtanding the calcination which mercurial nitre ſuſtains in this opera- 
tion, all its nitrous acid is not expelled. The mercury {till retains a quantity of 
acid equal to the ninth part of its weight, as Mr. Lemeri obſerves. This prepa- 
ration 13 therefore corroſive, and only uſed externally. Several authors propoſe 
to render it milder by burning ſpirit of wine two or three times over it. Ir is 
then called arcanum corallinum, and has been given by ſome —— inter- 
nally. If it be indeed rendered milder by this inflammation of ſpirit of wine, 
the effect muſt be produced by a partial reduction of the mercury, occaſioned 
by ſome phlogiſton which it receives from the ſpirit of wine; but the internal 
uſe of this precipitate is aboliſhed, becauſe the effects of other preparations are 
more uniform and certain. ä | 
Red precipitate is much leſs volatile than crude mercury. Nevertheleſs, by 
a ſtrong fire in cloſe veſſels it may be ſublimed entirely, and the ſublimate has 
the ſame color and other qualities as the precipitate. As nitrous acid is a ve 
werful agent to deprive bodies in general, and — metallic ſub- 
ances, of part of their phlogiſton; and as red precipitate has all the ap- 
pearance of a mercury partly deprived of its inflammable principle; I have 
endeavored to calcine it further by leaving it expoſed a long time to fire, and 
by diſſolving it many times in freſh nitrous acid. For this purpoſe I digeſted 
during four days ſome red precipitate with a ſtrong heat, which I then diſſolved 
in more nitrous acid, afterwards reſtored it to the ſtate of red precipitate, 
and then calcined it again during four days. Eight times I repeated theſe cal- 
cinations and ſolutions : but when I examined my mercury, it appeared to be 
juſt the ſame as it was after the firſt ſolution and calcination. This determined 
me to relinquiſh the experiment. It proves, that if the nitrous acid does 


deprive the mercury of any of its phlogiſton, the quantity of this principle is 


very ſmall which it thus detaches, and is only that which is but little adherent 
and ſuperabundant. It alſo proves, that nitrous acid takes as much phlogiſton 


from the mercury the firſt time as it can; and that therefore any attempts to 

dephlogiſticate it perfectly would be unſucceſsful by this, or probably by any 
other method, ſince this ſeems to be the moſt effectual. 

Lemeri obſerves, that many authors have believed that the color of red 

precipirate might be much heightened by thrice cohobating and diſtilling the 

white maſs above-mentioned with 3 of nitre; and he affirms, that this effect 
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is not produced by theſe operations. This experiment is ſimilar to that I have 
mentioned, but is leſs capable of changing the mercury, becauſe it is not cal- 
cined after each diſtillation, I have alſo remarked, that red precipitate is eaſily 
ſoluble, and produces heat, but no efferveſcence, with new nitrous acid. Lemeri 
obſerved the ſame phenomenon with vitriolic acid. 

DLXIII. PRECIPITATE (GREEN); and PRECIPTI- 
TATE (BLACK), er VIOLET-COLORED MER- 
CURY. Some authors, particularly Lemeri, give proceſſes for other pre- 
parations of mercury, which have been employed as remedies, and which are 
improperly called precipitates. Such is green precipitate, which is a mixture 
of four parts of mercury and one part of copper, diſſolved ſeparately in the 
nitrous acid, and treated as in the proceſs for making red precipitate ; after- 


_ wards, partly diſſolved a ſecond time by being digeſted with vinegar, and, 


laſtly, reduced by evaporation to a dry conſiſtence. Such alſo is the prepa- 
ration called by Lemeri violet mercury, or black mercurial panacea, or black pre- 
cipitate, which is an artificial cinnabar overcharged with ſulphur, mixed with 
ſal ammoniac, and prepared by a very long and laborious proceſs : but as theſe 
Preparations have been made only for the uſe of medicine, and have fallen into 
diſrepute, we ſhall not ſay any more of them, excepting that they are ſingular 
mixtures, accompanied with many unforeſeen appearances, which could not be 
explained without further examination and particular diſſertations. See the 
article Mercury for the medicinal virtues of all the mercurial preparations 
called precipitates. "ID | 

DLXIV. PRECIPITATE of GOLD & TIN, r PURPLE 
POWDER f CASSIUS. This precipitate of gold may be made b 
ſeveral methods: but which of theſe is the „ has not yet been decided. 
The cauſe of this uncertainty is, that the preparation requires delicate ma- 
nagement, and is uneertain in its reſult, the beauty of the color ſeeming to 
depend on ſame ſmall circumſtances not yet diſcovered; for we find that the 
color of the powder obtained frequently varies, notwithſtanding the proceſſes 
ſeem to have been the ſame. I have tried ſeveral methods. The following is 
what has beſt ſucceeded with me, and is nearly the ſame as that deſcribed by 
Mr. Gellert-in his Metallurgic — == 

Make an aqua regia with two parts of ſpirit of nitre and one part of ſpirit of 
ſalt; dilute this acid with an equal quantity of diſtilled water; add to it a 


| {mall piece of Malacca tin, and let it be diſſolved without heat. If the weather 


be cold, the time employed in this ſolution will be long ; but this is rather an 
advantage than an injury. When this piece of tin is entirely diſſolved, add 
another, and let it be diſſolved in the ſame manner; continue to add more 
pieces of tin, one at a time, till the liquor has acquired a yellow color, and 
almoſt ceaſes to act upon the tin; then decant the liquor from the remaining 
ZP 6 

Alſo diſſolve gold of 24 karats in an aqua regia compoſed of three parts of 
ſpirit of nitre, and one part of ſpirit of ſalt. I his ſolution may be accelerated 
by the heat of a ſand-batn. 01 | 908 1 | 
Dilute the ſolution of tin in a hundred times its quantity of diſtilled water. 
Try your ſolutions in the following manner: Take a ſmall quantity of the 
diluted ſolution of tin; divide it into two parts 3 to one: of which add a known 
| | 22! quantity 
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uantity of diſtilled vater: to each of theſe portions of the ſolution of tin add a 
hop of the ſolution of gold, by which they will acquire a red purple color: obſerve 
which of the colors of the two ſolutions 1s the fineſt, and keep to that degree of 
dilution for the reſt of the ſolution of tin : to the ſolution of tin thus diluted add 
ſuch a quantity of the ſolution of gold, that there ſhall be in the mixture two 
parts of the former metal to one of the latter: ſtir well the mixture (which 
ought to be made in a large glaſs veſſel) with a glaſs rod. The whole well ac- 

uire the color of red wine, and a ſediment will gradually be depoſited of the 
— color, while the liquor will become clear. Then pour into this clear 
liquor ſome drops of the ſolution of tin, and obſerve if any more gold is 
precipitated : when the liquor is very clear, decant it gently from the ſediment, 
which is to be well waſhed with pure diſtilled water. This is precipitate of 
gold, or the purple powder diſcovered by Caffius. It is a valuable prepara- 
tion, becauſe it is the only one known capable of giving a red purple or crimſon 
color to glaſs, enamel, and porcelain. When it is to be uſed, it muſt be well 
mixed, and ground with a fuſible glaſs, as Venice glaſs; and this mixture is to 
be expoſed to the degree of heat neceſſary for melting the glaſs. If a colored 
glaſs or artificial ruby be required to be made, ſo large a quantity of glaſs is to 
be added to the mixture that the gold ſhall not deſtroy its tranſparency : but 
for enamel painting, a ſmaller quantity of glaſs is required, that the color may 
be intenſe. The particular proportions cannot be aſcertained, becauſe the inten- 
ſity of the color given by the gold is very variable. 

We have already remarked, that this preparation is ſubject to varieties; and 
that by the ſame proceſs it is ſometimes more and ſometimes leſs beautiful. 
Sometimes we can obtain only a precipitate of a black violet color; at other 
times we can obtain ſcarcely any color, without being able to diſcover the 
reaſon of theſe differences. We know, however, many eſſential circumſtances 
concerning the ſucceſs of the operation. We are certain, that little or no purple 

recipitate will be formed when the tin has been quickly diſſolved, and with 
— and efferveſcence. To underſtand the reaſon of this, we muſt recollect the 
following principles. er 

Firſt, the gold is really precipitated in this experiment; for the purple 
. powder may reduced to gold. Beſides, we know that this · metal, when 
much divided and united with ſome ſaline parts, or perhaps even with a ſuper- 
abundant quantity of phlogiſton, has always a reddiſh- purple or violet color. 

Secondly, the gold is here precipitated only by means of the tin ; becauſe 
this latter metal has a ſtronger affinity than the former with the acids of aqua 
regia; and although it already is united with the ſame acids, it yet ſeizes thoſe 
ſuperabundantly that keep the gold diffolved, which it therefore precipitates. 
This propoſition is proved by obſerving, that nothing elſe is added to the 
ſolution of gold in the preparation of the purple powder, than tin, aqua regia, 
and water; but as no quantity of aqua regia and water can occaſion this preci- 
pitate, the tin therefore is the ſubſtance which does occaſion it. Beſides, gol. 
may be formed into a purple precipitate by adding a piece of tin to a ſolution 
of gold in aqua regia. If a queſtion be aſked, Why, when we employ a ſolution 
of tin, that is, tin united with ſo much acid that it remains diflolved in much 
water, this tin ſhould nevertheleſs ſeize upon the acids which keep the gold 
diſſolved? the reply is, That tin is capable of charging itſelf wich a 

: Ecee 2 larger 
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larger quantity of acid tlian is neceſſary to diſſolve it; and alſo, that when its 
ſolution is diluted in a large quantity of water, more acid is required to keep 
the metal diſſolved: for when a great deal of water is added to a clear ſolution 
of tin, the liquor will become turbid, and the tin will be precipitated. We 
cannct then be ſurprized that the tin, which in this dilute ſolution is on the 
point of precipitating before the ſolution of gold is mixed with it, and which 
then has ſcarcely a ſufficient quantity of acid to keep it diſſolved, ſhould, when 
that mixture is made, ſeize the acids of the ſolution of gold. ä 

Thirdly; we know that metals are capable of being diſſolved in acids by 
means of their phlogiſton. We know alſo that acids, and particularly the 
nitrous, take from the imperfect metals a part of their phlogiſton during the 
ſolution of thefe metals, and that this loſs of phlogiſton ſuſtained by metals is ſo. 
much more conſiderable as the ſolution is made with more activity, quickneſs, 
and heat. Tin is more ſubject to loſe its phlogiſton than any other metal 
hence it cannot continue ſuſpended in the nitrous acid, which takes ſo much of 
its phlogiſton from it, that it is ſoon reduced to a white calx: although the 
marine acid, a large quantity of which is in the ſolution of tin employed tor the 
preparation of the purple powder of Caſſius, conſiderably moderates the action 
of, the nitrous acid. and prevents fo e dephlogiſtication as is occaſioned 
by pure nitrous acid; nevertheleſs, when this ſolution is performed with too 
much activity, the tin is too much calcined, part of it is often precipitated. in 
form of a white calx, and the remaining part which is diſſolved contains ſo little 
phlagiſton, that the acids of the ſolution of gold cannot act properly upon it: 
hence ſach a ſolution of tin is unfit for the preparation of the purple preci- 
pitate of Caſſius, and it frequently is incapable of forming it: hence we fee 
the reaſon why the ſucceſs of the operation depends ſo much on the ſlowneſs 
with which the tin is diſſolved. | | | 

The ſolution of tin muſt be diluted in much water, elſe a fine color will not 
be produced. The reaſon of this is, that the tin is ſo much more capable 
of precipitating the gold,. as by the dilution of the acids with which it is- 
united, 1t is more diſpoſed to fall down ſpontaneouſly. Accordingly, a certain 
quantity of tin is always precipitated along with the gold, which appears in form 
of a white calx. oe d—4 | art 

The ſolution of tin in aqua regia is not the only ſubſtance with which a purple 
powder of gold may be made. We have already ſeen, that a ſmall piece of 
tin put in a dilute ſolution of gold forms a purple precipitate. Orſchal men- 
tions this and ſeveral other very curious experiments on — ſame matter, in his 
little Treatiſe called So/ fine Veſte. For inſtance, we there find that the —_ 
liquor of Libavius makes alſo a purple * — I have found that tin diſ- 
ſolved in marine acid likewiſe makes it. The ſame chemiſt further ſays, that 
a ſolution of mercury in ſpirit of nitre mixed with a ſolution of gold produces 
a more beautiful precipitate than tin; that fulminating gold, that gold itſelf 
when much divided, like the powder ſcraped off a piece of gold by pounce- 
ſtone, being mixed and melted with vitreous matters, make a red glaſs. 
r ou prove, that this color is natural to gold, whenever it is very mach 
divided. 4 +; | 

This purple powder appears to have been a fecret and a novelty in the time 
of Oxſchal; as he ſays that he learnt it from Caſſius himſelf, Several cotem- 

| porary 


1 


porary chemiſts believed, that the gold was decompoſed in this operation, and 
vitrified in the red glaſs which received its color from it: but Orſchal, leſs 
diſpoſed to the marvellous, becauſe he was more intelligent, remarks, that the 
gold is not decompoled, and only is leſs eaſily reducible than when under 
another form; which is a true explanation. See Tin and Golo. ( 

DLXV. PRINCIPLES. This name is given to ſubſtances 
obtaincd from compound bodies, when their analyſis or chemical decompoſition 
is made. 

Philofopkers and chemiſts have long ago diſcovered, that almoſt all natural 
bodies are capable of being reduced to a greater or Jeſs number of other bodies 
leſo compounded, ſimilar to each other, and almoſt the ſame, of whatever 
nature the bedy was from which they were ſeparated. This important obſer- 
vation has induced a belief, that the innumerable productions of nature were 
only the rcſults of the combination of a ſew more ſimple ſubſtances, the 
different proportions and arrangements of which formed the diverſity. of all 
compound bodies, Theſe laſt bodies retain the name of compounds; and the 
more ſimple ſubſtances, from the union of which theſe compounds reſult, are - 
called principles: but as the number and nature of the principles of bodies can 
only be diſcovered and aſcertained by many laborious chemical experiments, 
and as in theſe latter times only, chemiſtry has been properly cultivated as a 

of natural philoſophy, ancieat philoſophers could only give vague con- 
je tures concerning the number and nature of the principles of bodies. Accord- - 
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(f) Long cylindrical pieces of glaſs, called trials of this kind, .in one of which the glaſs 


ews glaſi, are commonly ſold, and much 
uſed by manufacturers of glaſs-toys. This 
glaſs, though perfectly colorleſs, yet when 
it is expoſed to the heat and flame of a 
lamp, acquires a beautiful ruby color, ex- 
a&tly ſimilar to that of pure glaſs melted 
with powder of Caſſius. As no other known 
ſubſtance but gold gives that color to glaſs, 
ve may preſume that this glaſs contains ſome 
of that metal; in which caſe, the gold ap- 

ears to be vitrihed, and more changed than 
in any other known preparation of it. Kun- 
kel ſays, that having occaſion frequently to 
make this ruby glaſs, he had ſometimes ob- 
ſerved the glaſs, when taken out of the 
crucible, inftead of bein 


to appear colorleſs as cryſtal, and to acquire 


a ruby color by expoſure to the flame of a. 


lawp. 
Dr. Lewis obſerves, that though a purple 
or a ruby color may eaſily, by the methods 


publiſhed, be applied upon glaſs or enamels, . 


and introduced into the mals by fuſion, the 
way of equally diffuſing ſuch a color thro? 
a quantity of fluid glaſs is ſtill a ſecret, 
That author ſays, that he has made ſeveral 


colored as uſual, . 


was uniformly tinged of a ruby color; and - 
in the others various colors, as yellow, red, 
and brown, red, and were unequally 
diffuſed: 22 not — a — 
cumſtances upon which theſe differences 
depend, Oriſchal, in his Treatiſe So! /ine 
V-fte, gives a proceſs by which he obtained 
a fine ruby glaſs. He directs, that the 
powder of Caffius ſhould be ground with fix 
times its quantity of Venice glaſs finely pow- 
dered ; and that this mixture ſhould be well 
mingled with a fritt conſiſting of equal 
parts of borax, nitre, and fixed alkaline lalt, 
and four times as much calcined flint as of 
any of the ſalts: but he does not mention 
the proportion of the powder of Caſſius to 
the fritt nor in what manner the'fuſion is 
to be performed. $14"; Fry” 
Kunkel ſays, that one part of the powder 
of Caſſius is ſufficient te give a ruby color 
to twelve hundred and eighty parts of glaſs. 
Dr. Franklin obſerves,. that gold-leaf 
placed betwixt'two plates of glaſs being 
expoſed to an electrical ſhock, ſtained the 
contiguous glaſs with red ſpots, which were 
ſunk into the body of the glaſs, ;. 


" ingly, 
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ingly, in each ſchool of philoſophy different opinions prevailed concerning theſe 
principles, ſome of them admitting one only, and others more: ſome aſſerting 
that water was the principle of al things; ſome contending for earth, and 
others for fire. We do not intend to diſcuſs all theſe opinions ; but ſhall only 
obſerve, that almoſt all the ancient philoſophers have been miſtaken from a 
want of a ſufficient number of chemical experiments and obſervations. 

The chemiſts of the middle ages, that is to ſay, about the time of Paracelſus, 
had very confuſed notions concerning this matter. They admitted five prin- 
ciples of bodies, which they called mercury or ſpirit, phlegm or water, ſulphur 
or oil, ſalt, and earth. By mercury they probably meant whatever is volatile, 
and which in the analyſis of bodies is capable of affecting the taſte and ſmell. 
This conjecture is confirmed by the name ſpirit, which they alſo gave to the 
ſame principle. Their phlegm comprehends all the watery uninflammable 
products obtained in the analyſis of bodies. By ſulphur they meant not only 
ſuiphureous matters and common ſulphur, but alſo any oils, and all the inflam- 
mable matters obtained in the decompoſition of bodies. All faline matters ob- 
rained in theſe analyſes were comprehended under the general name ſalt. Laſtly, 
they applied the word earth to the fixed matters which remain after the analyſis 
of bodies. We ſhall afterwards ſee that ſome of theſe principles, which are 
called the principles of Paracelſus, are ſimpler than others; hence obſcurity and 
confuſion have been introduced into the opinions formed concerning principles 
in general. | 

Beccher, perceiving this inconveniency in the principles of Paracelſus, at- 
tempted to reduce their number, and to give more preciſe notions of 
them. He eſtabliſhed only two general principles of all bodies, namely, water 
and earth : but as he could not explain the properties ot all compounds from 
theſe two principles, he admitted Tow kinds of earths, which he conſidered as 
equally ſimple and elementary. The firſt he called viirifiable earth, which, 
according to him, is the principle of the fixity, of the ſolidity, and of the 
hardneſs of bodies. He called his ſecond earth inflammable earth, which he 
luppoſes to be the principle of inflammability of all inflammable bodies. Laſtly, 


the third earth of Beccher is called mercurial earth. He conſidered this earth 


as forming with the two others metallic ſubſtances, and he alſo admitted it as 
a principle in the compoſition of other bodies, particularly of the marine acid. 
This chemiſt gave the name earth to theſe three laſt mentioned principles, 
becauſe he conſidered them as being of a dry nature, and as differing eſſentially 


from water, which he conſidered as a principle eſſentially humid, 


The theory of Beccher concerning: principles is very profound, and may be 
conſidered as the ſource of the moſt important diſcoveries cf modern chemiſtry : 
but we muſt confeſs, that had not the illuſtrious Stahl commented upon this 
theory, illuſtrated and extended it, we might have received no benefit from it. 

This excellent chemiſt eaſily ſhewed, that water and vitrifiable earth enter 
as elements into the compoſition of many bodies; for theſe two principles are 
ſenſible, and all the experiments of chemiſts ſhew their exiſt-nce in moſt 
compounds: but the other two principles of Beccher, namely, his mercurial 
earth and his inflammable earth, have not, even yet, been expoſed to our ſenſes, 
ſingle and pure; and therefore all the ſagacity and genius of Stahl were 


required to demonſtrate the exiſtence and properties of this inflammable earth, 
| 8 which 
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which we now call phlogiton, or inflammable principle, and which is nothing elſe 


than the very ſubſtance of fire when rendered a principle of bodies. See 
PHLoGISTON, 

The exiſtence of the mercurial earth is not ſatisfactorily demonſtrated either 
in the works of Beccher or of Stahl, We have nothing but inferences and 
preſumptive proofs of its exiſtence. See upon this ſubje MeTaALs and M- 
TALLISATION, 

That earth, water, and fire enter into the compoſition of bodies as prin- 
ciples, may be conſidered now as demonſtrated by Beccher and Stahl. The 
experiments of many philoſophers and chemiſts, particularly Boyle and Flales, 
have ſhewn that air alſo enters into the compoſition of many bodies as a prin- 
ciple, and even in very large quantities. Thus if we add this fourth principle 
to the three others above-mentioned, we ſhall find to our ſurprize, that we 
now admit as principles of all compounds the four elements, fire, air, water, 
earth, which Ariſtotle taught were ſuch, long before the knowledge of che- 
miſtry was ſufficient to eſtabliſh this truth. 

In whatever manner bodies are decompoſed, we always obtain theſe ſub- 
ſtances. They are the utmoſt limits of chemical analyſis. As we cannot by 
2 means decompoſe theſe further, we conſider them as ſimple ſubſtances, 
(although perhaps they may not be ſo) and are therefore called primary 
principles or elements. See ELEMENTS, Alx, EARTH, Fit, WaTER, PaLo- 
GISTON, 

When we decompoſe moſt bodies, we cannot nearly reduce them to their 
elements or primary principles by a firſt analyſis, eſpecially when they are 
much compounded. We obtain from them ſubſtances more ſimple only, but 
ſtill compounded of other principles, for a reduction to which another analyſis 
is requilite. As theſe ſubſtances, although compounded of a certain number of 
principles, do themſelves the office of principles in the compoſition of bodies 
leſs ſimple than themſelves, they have been called principiate principles. The 
principiate principles have ſo much better title to this name, as they ſubſiſt in 
their ſtate after they have been ſeparated from a body, characteriſed by peculiar 
properties, unalterable but by a new analyſis, and capable of reproducing by 
their union a compound entirely like that from which they were originally ſc- 
parated. Moſt chemical agents, as acids and alkalis, are of this kind. 

In the analyſis of very compound bodies, principiate principles of different 
degrees of ſimplicity, or rather ſuch as are capable of being reduced to others 
more and more fimple, may be thus obtained ſucceſſively, by firſt, ſecond, and 
third analyſes: hence ſeveral kinds of my; m4 principles of different degrees 
of ſimplicity, and which conſequently are, by a true gradation, principles of 
one another, have been diſtinguiſhed. Modern chemiſts diſtingmſh them by 
names which mark their order of compoſition. Thus ſubſtances which cannot 
be further decompoſed, and which are conſidered as fimple, are called primary 
principles. Secondary principles are thoſe which reſult immediately from the 
union of primary principles. Principles of the third order ate thoſe which are 
compoſed of ſecondary principles; and ſo on. 

We may alſo with propriety diſtinguiſh the principles of bodies by the names 
of proximate principles and remote principles, by appl ng the former name to 
the principiate principles obtained directly from a body by a firſt analyſts, 15 - 

| *. 
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by applying the latter name to the principles obtained by a further decompoſition 
of theſe proximate principles. ä | 

Theſe diſtinctions will be rendered more intelligible by an example; for the 
ſubject of which let us chuſe a neutral ſalt, ſuch as nitre. We have demon- 
ſtrated that this ſalt is a compound of the acid called nitrous, and of the fixed 
vegetable alkali, combined and faturated together. By a firſt analyſis then of 

nitre we ſhall obtain this acid and this alkali, which are therefore the proximate 
principles of nitre. But neither nitrous acid nor fixed alkali are ſimple ſub- 
: ſtances. By a further analyſis of each of theſe, they may be decompoſed 
into water, earth, fire, or inflammable principle. T his acid and this alkali 
muſt then be conſidered as principiate principles. But as the ſubſtances obtained 
from them are unalterable, and cannot be further decompoſed, they muſt be 
conſidered as primary principles; the acid and the alkah of the nitre are then 
immediately compoſed of primary principles, and they themſelves are con- 
ſequently principiate principles, or ſecondary principles, or principles of the 
ſecond order. In this example the water, earth, and fire, are the remote prin- 
ciples of the nitre. 

Altho' theſe ſeveral denominations and diſtinctions of principles more or leſs 
ſimple be juſt and uſeful for the illuſtration of many important points in the theory 
of chemiſtry, this ſcience is not however ſufficiently advanced to enable us to de- 
termine the number and kinds of principiate principles of different orders, and 
eſpecially of the higher orders. We know but a few, which, we have ſtrong 
reaſons to believe, belong to the ſecond order; ſuch, for example, are ſaline ſub- 
ſtances, and the more ſimple acids and alkalis; but we are not entirely certain 
of this, becauſe we have not been able to produce any of theſe ſubſtances from 
the union of the primary principles, in ſuch a manner, that no doubt can be ad- 
mitted, See the articles COMBINATION, ANnALYS13, DECOMPOSITION. 

DLXVI. PUMICE-STONE. (g) 

DLXVII. PURIFICAT ION. By purification is meant any 
chemical operation by which ſubſtances required to be obtained pure and 
— are ſeparated from other heterogeneous matters with which they happen to 
be mixed. | 

As the ſeveral chemical agents and other matters are generally more or leſs 
confounded, and. even combined with ſubſtances of different natures, and as we 
require in many accurate experiments that they ſhould be very pure, we muſt 
therefore apply: the proper methods to give them the neceſſary degree of purity. 

But theſe: methods differ very much according to the nature of the ſubſtance 
to be purified, . They mult be appropriated to their peculiar natures, and alſo 
to the nature of the ſubſtances to be ſeparated. For the ſeveral purifications, 
we are obliged to employ almoſt all the operations of chemiſtry. Hence many 
operations are only true purifications, altho? they are not ſo called. For inſtance, 
all the ſecond diltillations and ſublimations called re&:fications, are nothing elſe 
than purifications. They are employed for the purification of volatile ſub- 


(gs) PuMice-STONE is a light, porous, to a burnt or ſemi-vitrified ſtate by ſubter- 
ſpongy ſtone, reſembling the ſcoria. of fur- ranean fires. Wallerius conjectures that it 
naces. Its colors are white, yellowiſh, is the aſhes of foſſil coals thus 1 by 
brown, or black. It is found near volcanos, fire. Pumice-ſtone is fuſible by ir.tenſe heat 
and is believed to be a ſubſtance reduced 5 , | 


ſtances 
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ſtances from others that are fixed, or leſs volatile. In this claſs may be 
ranged the rectifications of oils, of volatile ſpirits and ſalts, of ardent ſpirits, 
and even of mineral acids; and the ſublimations of ſulphur, of arſenic, of cin- 
nabar, of ſalt of amber, of flowers of benjamin, and of ſal ammoniac. See Rec- 
TIFICATION and SUBLIMATION. Alſo the repeated ſolutions, filtrations, eva- 
porations, and cryſtallizations of neutral ſalts are only means of purifying them. 
See CRYSTALLIZATION, and SALT (NeuTRAL). Several calcinations, and par- 
ticularly thoſe of fixed alkalis, are intended merely to purify them, 'by de- 
priving them of a greaſy matter or ſuperabundant inflammable principle. See 


CALCINATION, and AlK ALI (FixeD). Many ſolutions and — — by 


the humid way, particularly in the operations of parting, and of luna cornea, 
are performed for the purification of the perfect metals from their allay. Laſtly, 
the repeated fuſions of metallic ſubſtances, the ſmelting of ores, cupellations, 
and refining, are true purifications of metallic matters. Amongſt all theſe ope- 
rations, but a very few are called purificaticns : ſuch as the purification of 
ſilver by nitre, of gold by antimony; of both which we ſhall now treat. 

DLXVIII. PURIFICATION off SILVER H NITRE. 
The ſilver to be purified by nitre is to be firſt granulated, and then mixed 
with a fourth part of its weight of dry nitre, an eighth part of potaſh, and a 
little common glaſs, all in powder. This mixture is to be put into a 
crucible, two-thirds of which only muſt be full. This crucible 1s to be covered 
with a ſmaller crucible inverted, and luted to the former, and in the bottom 
of which a ſmall hole has been made. The crucibles thus diſpoſed are to be 
placed in a furnace, capable of drawing air ſufficiently to make the fire intenſe 
enough only to melt the ſilver. Then charcoal is to be put into the furnace 
to ſuch a height, that only the top of the inverted crucible ſhall be uncovered. 
The coal is then to be kindled, and the veſſels to be made, moderately red: 
a hot coal ought to be put upon the ſmall hole in the bottom of the inverted 
crucible, If a ſhining light be obſerved round this coal, and a light hiſſing 
noiſe be at the ſame time heard, we may know that the operation proceeds 
well. The fire muſt be ſuſtained at the ſame degree, till theſe appearances 
ceaſe; when it muſt be encreaſed fo that the ſilver be well melted, and then 
the crucibles are to be taken out of the furnace. The larger crucible is to be 
broken when it is cold, and the ſilver will be found at the bottom covered with 
a green alkaline ſcoria. If the metal be not ſufficiently pure and ductile, the 
operation muſt be again repeated. 

This operation is founded on a property which nitre has of effectually cal- 
cining all imperfect metals, by burning their phlogiſton; and alſo upon a pro- 
perty of calcined metals, by which they cannot be united with others in their 
metallic ſtate. This being eſtabliſhed, when filver allayed with copper or 
other imperfect metals is wk treated with nitre, this ſalt quickly calcines theſe 
imperfect metals by detonating with their inflammable principle; and they are 
no ſooner calcined, than they are rendered incapable of remaining united with 
the ſilver. Theſe metallic calxes being allo ſpecifically lighter, riſe above the 
ſilver, where they meet the alkaliſed nitre and potaſh, with both which they 
form a ſcoria, The ſilver being capable of reſiſting the action of the nitre, 


is thus diſengaged from its allay, is fuſed, and collected at the bottom of the 
crucible, | 
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As the purification of ſilver is effected by the detonation of nitre with 
the imperfect metals, and as this detonation is always accompanied with ſwell- 
ing and efferveſcence, the crucibles muſt not be too firmly cloſed, otherwiſe 
this efferveſcence might break them, and ſome of the contained matter might 
be loſt: therefore a ſmall hole is left in the * 1 crucible, which ſerves as a 
cover to the other; beſides, the empty ſpace left in the veſſels thus diſpoſed, 
allows the matter contained to ſwell a little without loſs. | 

This ſmall hole is alſo very uſeful to ſhew the proper degree of fire during the 
operation, as has been ſaid. The light and the hiſſing noiſe, which may be 
perceived when a coal is applied, are occaſioned by part of the nitre which is 
raiſed up undecompoſed during the detonation. When theſe effects are too 
conſiderable, and that a ſenſible hiſling may be heard at the ſmall hole, even 
when a hot coal is not applied to it, we may know that the detonation is 
too violent. In that caſe the fire muſt be leſſened, otherwiſe much of the 
nitre would be carried off, and together with it, ſome part of the ſilver, which 
would be loſt. And even, notwithſtanding all the precautions that can be 
uſed, this operation can ſcarcely be performed without ſome loſs of the ſilver. 
Small grains of ſilver are always to be ſeen in the upper crucible, and about 
the ſmall hole in it. This inconvenience prevents the operation from being 
employed to determine the value of ſilver, for which purpoſe cupellation is there- 


fore uſed. 


The purification of ſilver by nitre, has nevertheleſs its peculiar advantages 


in ſome circumſtances, It is more quick and expeditious than cupellation, and 
the loſs of ſilyer is not conſiderable, when all the proper attentions are obſerved. 
See SILVER, NiTRE, and DETONATION of NiTkE, | | of 
DLXIX. PURIFICATION T GOLD H ANTIMONY. 
To purity gold from its allays by antimony, the gold is to be melted in a cru- 
cible large enough to contain thrice the quantity of metal. When the gold 
is melted, twice its weight of crude antimony powdered is to be thrown upon 
it; the crucible is to be covered, and the matter left ſome minutes in fuſion : 
after which, when the mixture is well fuſed, and ſo hot that its ſurface ſparkles, 
it is quickly to be poured into an iron cone, previouſly heated and greaſed, 
. By firiking the. cone againſt the ground, the deſcent of the regulus will be 
| alliſted; and when the cone is cold, it is to be inverted, and the matter taken 
out. This matter conſiſts of two ſubſtances ; the upper one of which is com- 
poled of the ſulphur of the antimony united with the metals with which the 
gold was allayed, and the lower is the gold united with a quantity of the 
. regulus of antimony proportionable to the quantity of metals which have 
been ſeparated from the gold, and which are now united with the ſulphur of 
the antimony. This regulus of gold. may be ſeparated from the ſulphurated 
metals which cover it; and will be found to be ſo much leſs yellow, that is, 
mixed with ſo much more regulus of antimony, 'as the gold was more allayed. 
As a ſingle fuſion is not generally ſufficient to difengage the gold from all 
tits allay, it ought to be fuſed again in the ſame manner, and with the ſame 


quantity of antimony, and even a third time, if the gold was much allayed. 
It is fuſible with leſs fire the ſecond and third time than the firſt, from the. re- 


This 


* - 


gulus of antimony which is united with it. 
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This firſt Port of the purification of gold by antimony is founded on a pro- 
perty of ſulphur, by which it is incapable of uniting with gold, and is ſtrongly 
diſpoſed to unite with all other metallic ſubſtances excepting platina and zinc; 
and alſo upon this property of ſulphur, that it has leſs affinity with regulus of 
antimony than with any metallic ſubſtance with which it can unite. Hence, when 
gold allayed with ſilver, copper, iron, lead, &c. is melted together with crude 
antimony, theſe latter metals unite with the ſulphur of the antimony, while 
the reguline part, diſengaged by them from its ſulphur, unites with the gold. 
The ſeparation of metals | gold is then really occaſioned by the ſulphur of 
the antimony. This purification of gold is conſequently a kind of dry parting, 
but it ſucceeds. better than the dry parting by ſulphur alone. The reaſon of 
this difference is, that ſulphur being very volatile and inflammable, is in great 
| meaſure diſſipated and conſumed, when it is employed alone, before it can 
ſeize the metals allayed with the gold; whereas when it is already united with 
a metallic ſubſtance, as it is in the antimony with the reguline part, which 
prevents it from being quickly conſumed and diſſipated, it may be much 
more eaſily applied to the metallic' ſubſtances allayed with gold. Notwith- 
ſtanding this adyantage, as a quantity of regulus of antimony 1s always united 
with the gold, proportipnable to the quantity of metallic ſubſtances ſeparated 
by means, of the folpbur of the antimony z and as the ſeparation of this regulus 
from the gold requires much time, as we ſhall ſoon ſee; therefore, when we 
would purify gold that is much allayed, ſuppoſe under 16 karats, we 1 ra 
to add along with the antimony ſome pure ſulphur, that we may have a lets 
quantity of regulus to ſeparate e the gold. 28 
When theſe firſt fuſions have been well made, the gold obtained is allayed 
with only regulus of antimony. But as this ſemi- metal is very volatile and very 
combuſtible, it may be ſeparated from the gold by a ſufficiently long expoſure 
to the action of fire. For this purpoſe, the regulus of gold obtained by the 
form. er operation is to be put into a large crucible, and heated ſufficiently to 
keep it in good fuſion. With this heat, the antimony will be diſſipated in 
ſmoke. If the heat be too ſtrong, ſome of the gold will be carried off with the 
antimony. The operation therefore muſt be performed ſlowly ; and it continues 
a long time, when much of the regulus of antimony is united with the gold ; 
but it may be abridged by blowing on the ſurface of the metallic maſs, becauſe 
the apyyication of freſh air accelerates the evaporation of all bodies, and par- 


ticularly that of the regulus of antimony. When a part of the regulus 
1s. the metal fuſed, and therefore 


is diſſipated, more heat is required to keep 

the fire muſt be encreaſed towards the end of the operation: beſides, when 
only a ſmall quantity of regulus of antimony remains, it is ſo covered by the 
gold, and protected from the action of the fire and air, that a ſtronger heat is 
_ neceſſary to evaporate it. The ſmoke ceaſes entirely towards the end of 
the operation, although. ſome regulus {till remains united with the gold. The 
E is compleated by means of a little nitre thrown into the cruci- 
le, which effectually calcines the remaining tegulus of antimony Some- 
times after theſe operations, the gold is found to be deprived of much of 
its uſual ductility, which however 1s eaſily reſtored to it by fuſing it with nitre 


and borax. 
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The ancient chemiſts called antimony the Balneum regis, or the Balneum ſolis, 
and the lupus metallorum, from this property which it poſſeſſes, of purifying 
gold. The ſulphur of this mineral does, indeed, ſeize almoſt all the metals 
with which gold can be allayed; but theſe metals are not deſtroyed, but only 
reduced to a fort of mineral ſtate by the ſulphur, forming the ſcoria, from 
which they may be obtained. Therefore, when the gold contained much 
allay of filver, the ſcoria is very valuable, ſince it contains all the ſilver which 
was united with the gold. This ſcoria ought to be preſerved and treated like 
an ore of ſilver, and thus the metal extracted from it. See Ess avs, and SMELT» 
ING of OR Es. See alſo ANTIMONY, GOLD, SULPHUR. þ 

DLXX. PUTREFACTION. Putrefaction is an inteſtine mo- 
tion or fermentation excited in the proximate principles of vegetables and animals, 
by which a decompoſition and total change of the nature of theſe princi- 
ples are produced, and an alkaline quality is given to the ſaline principles of the 
compound bodies which ſuffer it. 

As putrefaction is a true fermentation, and even is the termination and ul- 
timate degree of all fermentations, therefore all vegetable and animal matters 
which are fermentable, are alſo capable of putrefaction. Some matters are ſuſ- 
ceptible of putrefaction only, a not of the two previous degrees of fermen- 
tation, namely, the ſpirituous and the acid fermentations. Theſe matters 
have either already ſuffered the two previous degrees of fermentation, or their 

rinciples are diſpoſed by nature in the ſame manner as if they had already 
faffercd theſe fermentations : moſt ſubſtances perfectly animaliſed are of this. 
kind. | 

When. fermentable matters of this kind' contain a ſufficient quantity of water, 
when they are expoſed to a ſuitable degree of heat, and have all the requiſite 
conditions for fermentation in general, they never fail to ſuffer putrefaction. 
The phenomena accompanying this laſt degree of fermentation are nearly the: 
" ſame as thoſe of the two former degrees, excepting that they are leſs ſenſible, 
at leaſt when the putrefaction proceeds ſlowly. But this ſubje& has not been 
ſufficiently attended to. Mr. Beaume affirms, that putrefaction is not ac- 
companied with any ſenſible heat. When indeed the putrefaction proceeds 
ſlowly, and the quantity of putrefying matter is but fmall, the heat, if any, 
is very little; but the moſt ſudden and' remarkable changes produced upon a 
body by putrefaction, are upon its color, ſmell, and taſte. Fleſh: beginning 

to putrefy is well known to exhale very ſoon a 5 fetid ſmell, its color 

to become livid and black, and its taſte nauſeous. Tranſparent liquors, as 
urine and broth, during putrefaction, become alſo turbid. As the putrefac- 
tion advances, the ſinell becomes more and more fetid, but it alſo acquires- 
great pungency. This pungent ſmell of putrefying matters is very ſenſible in. 
houſes of office, when the weather is changing, particularly before a froſt. 
This pungency is ſometimes ſo conſiderable that it excites coughing, and draws 
tears from the eyes. It is cauſed by a large quantity of volatile alkali, which is 
diſengaged when theſe ſubſtances are completely putrified, 

Solid bodies, while they are putrefying, ſwell, become ſoft, loſe the coheſion. 
of their parts, and are laſtly reduced to a very diſguſtful liquor. 1 

rom 
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From matters completely putrefied may be obtained by diſtillation volatile 
alkali, ſome liquid and ſome ſolid ; pungent, fetid oil, which at firſt is thin, 
and afterwards becomes more thick; and a reſiduum of coal not eaſily redu- 
cible to aſhes. Moſt chemiſts affirm that no fixed alkali is obtained from 
matters which have undergone a compleat putrefaction; but Mr. Beaume 
aſſures us that theſe matters contain fixed alkali ready formed, which may be 
obtained without fire. This matter requires a more particular examination; 

rhaps ſeveral ſtages of putrefaction are attended with conſiderable differences 
in this reſpect. | | 

From the hiſtory of putrefaction we may ſee that this laſt degree of fermen- 
tation alters entirely the nature of ſubſtances which ſuffer it, whatever the quali- 
ties of their proximate — may be. By putrefaction they loſe their diſtinc- 
tive properties, as they are all converted into volatile alkali, fetid oil, and earth: 
their organization is deſtroyed, their veſſels, fibres, cells, the very texture 
of the moſt ſolid parts, are changed, disjoined, and entirely reſolved. All theſe 
changes are ſpontaneouſly produced upon organized bodies as ſoon as their 
vital motion ceaſes. As ſoon as vegetables and animals die, nature completes 
their deſtruction, decompoſes machines now uſeleſs, reduces their materials. to 
a ſimilar and common ſtate ; elaborates them again, ſo as to fit them to paſs 
into the organization of other beings, which alſo muſt afterwards undergo 
the ſame changes. Thus by an uninterrupted courſe of operations, nature in- 
eeſſantly renews the life of beings, which, notwithſtanding the old age and deaths 
of individuals, is ſuſtained in perpetual vigor and youth, as has been obſerved. 
by one of our molt eloquent modern — | 

We have already remarked that the nature and phenomena of putrefaction 
have been but too little examined hitherto. We ſhall add here, that whatever 
attention may be given to this ſubject, we ſhall perhaps be never able to know 
more than the beginnings of this operation, and even a ſmall part only of theſe, 
In fact, putrefaction ſeems to be a very extenſive operation, and its laſt ſtage 
ſeems in ſome meaſure out of our reach, We conſider that a matter is entire- 
ly putrefied, when nothing remains but earth, or the fixed parts of it. But 
theſe coarſe materials are the leaſt part of thoſe which compoſe organiſed bodies. 
The exiſtence even of theſe reſiduums deprived of all other principles, the vo- 
latility of the ſaline and oily principles which are continually exhaling and 
diſſipating during putrefaction, ſhew that nature is inceſſantly, during this ope- 
ration, attenuating, ſubtilizing, volatilizing, and carrying off all it can of theſe 
bodies; and all x ſubſtances, thus elaborated and carried off, are removed 
from the reach and obſervation of our ſenſes. We do not know, and probably 
we never ſhall know, what further changes they ſuffer, before they enter into- 
the combination of new beings, 

But if the compleat theory of putrefaction be very difficult, it is alſo very 
important, as it ſeems to be the true key of the moſt eſſential and hidden. 
ſecrets of the animal economy. In fact, as the proper ſubſtance of all the parts 
of the bodies of animals differs from vegetable matters, (by which all animals 
are mediately or immediately nouriſhed) in this circumſtance, that they are 
much nearer the ſtate of putrefaction, we have reaſon to believe that the change 
of vegetable into animal matters is principally produced by a kind of fermen- 
tation, or even by a beginning, ſlow, — imperceptible putrefaction. In this- 

; point, 
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point, certainly, perfect animaliſation conſiſts ; and conſequently the animal eco- 
nomy cannot fail of being deranged, and reduced to a morbid ftate, when- 
ever this -animalifation, or imperceptible putrefaction, (for I do not ſcruple 
to give it that name) becomes too much or too little : which truth is well per- 
ceived by the great Boerhaave in his aphoriſms concerning the diſeaſes proceed - 
ing from ſpontaneous acids and alkalis. . 

Theſe conſiderations are certainly ſufficient to induce chemiſts and phyſicians 
to acquire all the knowledge they can on this ſubject. The firſt trials to be 
made in this way, and from which the greateſt certainty and utility may be 
expected, are reſearches to ſhew what ſubſtances accelerate and retard putre- 
faction. Meſſrs. Pringle and Macbride have made the firſt ſteps, and have 
- publiſhed the intereſting experiments which they have made on this ſubject, 


which is very far from being exhauſted. 


I know that a very able French 


experimental philoſopher has finiſhed a numerous ſet of well made experiments 
on this ſubje&, which he propoſes ſoon to publiſh. See FexmEnTATION. (2) 


() To the above article we make the 
following additions. 

1. Putrefaction, as alſo fermentation in 
general, ſeem.to conſiſt not merely in the 
decompoſition and tranſpoſition of the par- 
ticles of the putrefying or fermenting matter, 
by which new combinations are produced, 
but alſo in the extrication and expulſion of 
ſome of the conſtituent parts of theſe matters. 
The conftituent part, thus extricated and 
expelled by putrefaction and fermentation, 
is a permauently elaſtic vapor, or ſixable air. 
A part of the air extracted from putrefying 
ſubſtances was found by 'Mr. Cavendiſh's 
experiments to be inflammable. See Alk, 
(FixaBLE). And from the experiments 
of Dr. Macbride, which ſhew: that cauſtic 
alkali and quicklime may be rendered mild, 
or combined with air, by abſorbing the 
_ elaſtic vapor extricated from putrefying and 
fermenting ſubſtances, we have reaſon to 
believe that another part of the vapor ex- 
tricated from theſe ſubſtances is of the unin- 
flammable kind of fixable air which com- 
bines with alkaline ſalts and earths. See AIR 
(FIXABLE) and QUICKLIME. 

Dr. Hales believes that this air is the prin- 
cipal-cauſe of cobeſion and ſolidity of bodies. 
He remarks that air abounds much more in 
ſolid than in liquid bodies, and that ſolid 
bodies being generally denſ-r than water, the 
attraction of the air of theſe ſolid bodies, 
in a fixed ſtate, and its repulſion when in 
an elaſtic ſtate, are greater than the attrac- 
tion and repulſion of the lighter watery par- 
ticles in a fixed and in an elaſtic ſtate; and 
hence the particles of air are fitter to be the 


<< with the 


Principal band of union in ſolid bodies, than 
the particles of water. Fhat Sir Iſaac 
Newton bad entertained a ſimilar opinion, 
appears from the following paſlage in the third 
book of his Optics. The particles of fluids 
* which do not cohere too ſtrongly, and are 
© of ſuch a ſmallneſs as renders them moſt 
s ſuſceptible of thoſe agitations which keep 
*©;Jiquors in a fluor, are moſt eaſily ſepa- 
© rated and rarefied into vapor, and, in the 
language of the chemiſts, they are vola- 
tile, rarefying with an eaſy heat, and con- 
« denſing with cold. But thoſe which are 
« groſſer, and fo, Jeſs ſuſceptible of agi- 
c tation, or cohere by a ſtronger attraction, 
are not ſeparated without a ſtronger heat, 
e or perhaps not without fermentation. And 
e theſe laſt are the bodies which chemilts 
& call fixed, and being rarified by fer- 
© mentation become true permanent air; 
« thoſe particles receding from one another 

— force, and being moſt 
« difficultly brought together, which upon 
C contact cohere moſt ſtrongly. And becauſe 


the particles of permanent air are groſſer, 


and ariſe from denſer ſubſtances than thoſe 
« of vapors, thence it is that true air is 
„ more ponderous than vapor, and that a 
„ moiſt atmoſphere is lighter than a dry 


one, quantity for quantity.“ 


Dr. Macbride alſo maintains this opinion, 
and further endeavors to ſhew, that without 
the extrication of this air, no putrefaction 
can happen, and even that by abſorption of 
it, putrefied ſubſtances may be corrected and 
rendered ſweet. Having expoſed putrid 


matters to the vapors ariſing from ferment- 
ing 
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DLXXI. PTRIT ES. Pyrites is a mineral reſembling the true 
ores of metals, in the ſubſtances of which it is compoſed, in its color or luſtre, 


ing mixtures, or from alkaline ſubſtances 
efterveſcing with acids, he found the putrid 

uality was deſtroyed z and hence he con- 
— this air as powerfully antiſeptic, 

2. Contact of atmoſpherical air is ſaid 
to be neceſſary to putrefaction ; and Mr, 
Boyle relates that he has preſerved lemons, 
oranges, and other fruits, from putrefaction, 
or other fermentation, during ſever | years, 
by including them in an inexhauſted re- 
ceiver, Dr. Macbride found that putre- 
faction was accelerated by encloſing a piece 
of fleſh in an exhauſted receiver ; but that 
another piece continued ſweet, which was 
included in an exhauſted hollow braſs ſphere, 
_— of two hemiſpheres joined toge- 
ther. He conjectures that the cauſe of this 
difference might be, that in the latter ex- 
periment the vacuum was more perfect 
than in the former, as the glaſs receiver did 
not ſcem to exclude with ſufficient accuracy 
the external air, and that tho” a partial va- 
cuum may accelerate putrefaction, yet ſome 
air may be neceſſary to this proceſs. 

It is well known that bodies are preſerved 
from putrefaction by covering them with 
wax, ſuet, &c, Whether is this effect pro- 
duced merely by exclfiding external air, or 
alſo by preventing the extrication of the in- 
ternal fixable air ? 

3. Sir John Pringle has made experi- 
ments to determine the powers of certain 
ſubſtances to promote or to prevent putre- 
faction. From theſe experiments he has 
formed the following table, ſhewing the re- 
lative antiſeptic powers of the ſaline ſub- 
ſtances mentioned. Having found that two 
drams of beef put in a phial with two ounces 
of water, and placed in a heat equal to go 
degrees of Fahrenheit's thermometer, be- 
came putrid in 14 hours, and that ſixty 
grains of ſea-ſalt preſerved a ſimilar mixture 
of beef and water more than 30 hours, he 
made the antiſeptic power of the ſea-ſalt a 
ſtandard, to which he compared the powers 
of the other ſalts. The algebraic character 
+ ſignifies that the ſubſtance to which it is 
annexed had a greater antiſeptic power.than 
is expreſſed by the numbers. 


Sea-ſalt, or the ſtandard — 1 
Sal-gem — — 14 


longer than pure water, T wenty-five grains. 


Vitriolated tartar 2 
Spiritus Mindereri —— 2 
Soluble tartar — 2 
Sal diureticus — — 72 + 
Crude ſal ammoniaco- — 3 
Saline mixture — 3 
Nitre — —— 4 + 
Salt of hartſhorn — 4 + 
Salt of wormwood ——_ — 42 + 


Borax — 12 
Salt of amber — 20 


Alum — 30 


N. B. The quantities of ſpiritus Min- 


dereti and of the ſaline mixture were ſuch, 
that each of them contained as much alkaline 
ſalt as the other neutral ſalts. 


Myrrh, ales, aſſafetida, and terra Japonica, 


were found to have an antiſeptic power 30 
times greater than the ſtandard. Gum am- 
moniacum, and ſagapenum, ſhewed little anti- 
ſeptic power. 


Of all reſinous ſubſtances, camphor was 


found to reſiſt putre faction moſt powerfully. 


Sir John Pringle believes that its antiſeptic 
power is 300 times greater than that of ſea- 


ſalt. 


Chamomile finwers, Virginian ſnake-root, pep- 
per, ginger, 222 contrayerua root, and galls,, 
to be 12 times more antileptic- 


were foun 
than ſea-ſal t. 


Infuſions of large quantites of mint, an- 
gelica, ground ivy, green tea, red roſes, comman 


wormwood, a_—_—_ and horſe-radijh, and alſo 

decoctions of p 

ſeptic than ſea-ſalt. | 
Decoctions of wheat, barley, and other a- 


rinaceous grains, checked the puirefaction by: 


becoming four. 

Chalk, and other abſorbent potuders, acce- 
lerated the putrefaction, and reſolved meat 
into a perfect mucus. The ſame powders 
prevented an infuſion of farinaceous grains 
from becoming mucilaginous and four. 

One dram of ſea-ſalt was found to preſerve: 
two drams of freſh beef in two ounces of 
water, above 30 hours, uncorrupted, in aheat 
equal to that of the human body, or above 
20 hours lopger than meat is preſerved in: 
water without ſalt: but half a dram of. ſalt 
did not preſerve it more than two hours. 


of 


2 were more anti- 
t 
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in its great weight, and, laſtly, in the parts of the earth in which it is found, 
ſince it almoſt always accompanies ores. It is, like ores, compoſed of metallic 
ſubſtances, mineraliſed by ſulphur or by arſenic, or by both theſe matters, and 


of an unmetallic earth intimately united with its other principles. 
Notwithſtanding the conformity of 


chemiſts and metallurgiſts diftinguiſh 


of ſalt had little or no antiſeptic quality. 
Twenty grains, fifteen grains, but eſpe- 
cially ten grains only of ſea- ſalt were found 
to accelerate and heighten the putrefaction 
of two drams of fleſh, Theſe ſmall quan- 
ties of ſea- ſalt did alſo ſoften the fleſh more 
than pure water. 

The ſame ingenious phyſician made ex- 
periments to — the effects of mixing 
vegetable with animal matters. 

wo drams of raw-beef, as much bread, 
and an ounce of water, being beat to the 
conſiſtence of pap, and expoſed to go? of 
heat, according to Fahrenheit's thermometer, 
began to ferment in a few hours, and con- 
tinued in fermentation during two days, 
When it began to ferment and ſwell, the 
putrefaction had begun; and in a few hours 
afterwards, the ſmell was offenſive. Next 
day the putrid ſmell ceaſed, and an acid taſte 
and ſmell ſucceeded. 2 — alimentary ve- 
tables, as ſpinnage, a us, ſcurvy- 
— — emiar J as bread 2 
eſh, but in a weaker degree. From ſeveral 
other experiments he found that animal ſub- 
ſtances excite the fermentation of vegetable 
ſubſtances, and that the latter ſubſtances 
correct the putreſcency of the former. 

By adding ſaliva to a ſimilar mixture of 
fleſh, bread, and water, the fermentation 
was retarded, moderated, but rendered of 
twice the uſual duration, and the acid pro- 
duced at laſt was weaker than when no ſa- 
liva was uſed. 

By — an oily ſubſtance to the common 
mixture of fleſh, bread and water, a ftronger 
fermentation was produced, which could 
not be moderated by the quantity of ſaliva 
uſed in the former experiment, till ſome 

ed alkaline fait was added, which ſalt was 
found, without ſaliva, to ſtop ſuddenly very 
high fermentations. f 

He did not find that ſmall quantittes of the 
following ſalts, ſal ammontac, nitre, vitriolated 
tartar, ſal diureticus, ſalt of hartſhorn, ſalt of 
worm wood, were ſeptic, as ſmall quantities of 
ſea-ſalt were. 


Sugar was found to reſiſt putrefaction at 


22 with ores properly 


i ſo called, 
former from the latter minerals; 


firſt, as other ſalts do, and alſo to check the 
putrefaction after it had begun by its own 
fermentative quality, like bread and other 
fermentative vegetables. 

Lime-water made ſome ſmall reſiſtance to 
putrefaction. 

Port wine, ſinall- beer, infuſions of bitter 
vegetables, of bark, and the juice of anti/- 
corbut e plants, retarded the fermentation of 
m xtures of fleſh and bread But an unftrained 
decoction of bark conſiderably encreaſed that 
fermen ation. 

Crabs- ezes accelerated and encreaſed the 
fermentation of a mixture of fleſh and bread. 

Lime water neither retarded nor haſtened 
the fermentation of ſuch a mixture : but 
when the fermentation ceaſed, the liquor 
was neither putrid nor acid, but ſmelt agree- 
ably, 

7405 pounded in a mortar was found to fer- 
ment ſooner than that which had not been 
bruiſed. | 

The tough inflammatory cruſt of I 
was found to be moſt putreſcent, next to 
which the craſſamentum, or red coagulated 
maſs, and laſtly the ſerum. 

Dr. Macbride's experiments confirm man 
of theſe above related, eſpecially thoſe which 
ſhew that the fermentation of vegetable ſub- 
ſtances is encreaſed by a mixture of ani- 
mal or putreſcent matter; that the putreſ- 
cency of the latter is corrected by the fer- 
mentative quality of the former; and that 
the putre faction and fermentation of mixtures 
of animal and vegetable ſubſtances were acce- 
lerated by additions of abſorbent earths and of 
Peruvian bark : He alſo found that altho' un- 
burnt calcareous earths were ſeptic, quick- 
lime and lime-water prevented putrefaction, 
but that they deſtroyed or diſſolved the tex- 
ture of fleſh, 

The experiments of the author of the 
Aſai pour ſervir a I Hiſtoire de la Putrefaftion 

ew that metallic ſalts, reſinous powders, 
extracts of bark, and opium, are very power- 
fully antiſeptic, and that ſalts with earthy 
baſes are leſs antiſeptic than any other ſalts. 


and 
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and they do this with propriety, becauſe the proportion and connexion of the 
materials compoling the pyrites differ much from thoſe of ores. 

Altho' ſometimes pyrites contains more metal than ſome ores, yet generally 
it contains leſs metal, and a larger quantity of mineraliſing ſubſtances, ſulphur 
and arſenic, and particularly of unmetallic earth. The connexion of theſe 
matters is alſo much ſtronger in pyrites than in ores, and they are accordingly 
much harder; ſo that almoſt every pyrites can ſtrike ſparks from ſteel, From 
this property of ſtriking ſparks from ſteel they have been called pyrites, which 
is a Greek word ſignifying fire tone. Pyrites was formerly uſed for fire-arms, 
as we now uſe flints; hence it was called carabine-fone. It is ſtill named 
by ſome, marcaſite. Perhaps no other kind of natural body has rec ived 
ſo many names. Perſons curious to know the other names leſs uſed than thoſe 
we have mentioned, may find them in Henckels Pyritolagia. We think, with 


that celebrated chemiſt, that the ſubject has been perplexed by this multiplicity - 


of names ; for before his great and excellent work, the notions cancerning pyrites 
were very confuſed and inaccurate. 

Pyrites differs alſo from ores by its forms and poſitions in the earth, Altho” 
pyritous minerals generally precede, accompany, and follow veins of ores 
they do not, properly ſpeaking, th-mſelves form the oblong and continued 
maſſes called veins, as ores do, but they form maſſes ſometimes greater and 
ſometimes ſmaller, but are always diſtin&t from each other. Large quantities 
of them are often found unaccompanied by ores. They are formed in c'ays, 
_ Chalk, marles, marbles, plaſters, alabaſters, ſlates, ſpars, quartz, granizes, 
cryſtals, in a word, in all earths and ſtones. Many of them are alſo found in 
pit-coals and in other bituminous matters. 

Pyrites is alſo diſtinguiſhable from ores by its luſtre and figure, which is 
almoſt always regular and uniform, externally or internally, or both. Some 
ores indeed, like thoſe of lead, many ores of ſilver, and ſome others, have re- 
gular forms, and are in ſome manner cryſtallized ; but this regularity of form 
is not ſo univerſal, and ſo conſpicuous in ores as in pyrites. The luſtre of 
pyrites ſeems to be cauſed by its hardneſs, and the regularity of its form by 
the quantity of mineraliſing ſubſtances which it contains. 

By all theſe marks we may ealily, and without analyſis, diſtinguiſh pyrites 


from true ores, When we ſee a mineral that is heavy, poſſe ſſed of metallic 


luſtre, and of any regular form, the maſs of which appears evidently to be en- 
tire, that is, not to have been a fragment of another maſs, and which is ſo hard 
as to be capable of ſtriking ſparks from ſteel, we may be aſſured chat ſuch 
a mineral is a pyrites, and not an ore, 

The claſs of pyrites is very numerous, various, and extenſive. They differ one 
from another in the nature and proportions of their component parts, in their forms 
and in their colors. The forms of theſe minerals are exceedingly var.ous. No 
ſolid regular or irregular can eafily be conceived that is not perfectly imitated 
by ſome kind of pyrites. They are ſpherical, oval, . pyramidal, priſ- 
matical, cubic; they are ſolids with s, 6, 7, 8, 9, 10, &c. ſides. The ſur- 
face of ſome is angular, and conſiſts of many baſes of imall pyramids z while 
their ſubſtance is compoſed of theſe pyramids, the points of which all unite in 
the center of the mals. * 

Pyritous minerals differ alſo in their component ſubſtances. Some of them ere 
called ſulphureous, martial, cupreous, arſenical, as one or other of theſe ſubſtances 
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predominate. We maſt obſerve with Henckel, whoſe authority is very great in 
this ſubject, that in general all pyrites are martial, as ferruginous earth is the 
eſſential and fundamental part of every pyrites. This earth is united with an 
unmetzllic earth, with ſulphur or arſenic, or with both theſe matters; in which 
Caſe, the ſulphur always predominares over the arſenic, as Henckel obſerves. 
He conſiders theſe as the only eſſential principles of pyrites, and believes that 
all the other matters, metallic or unmetallic, which are found in it, are only 
accidental; amongſt which he even includes copper, although fo much of it 
exiſts in ſome kinds of pyrites, that theſe are treated as ores of copper, and 
fometimes contain even golb. of copper each quintal, Many other metals, 
even gold and filver, are ſometimes combined in pyrites; but theſe are leſs 
frequent, and the precious metals always in very ſmall quantities; they are 


therefore juſtly to be conſidered as accidental to pyrites. The different ſub- 


ſtances compoſing pyrites ſenſibly affect its colors. Henckel diftinguiſkes them 
in general into three colors, white, yellowiſh or a pale yellow, and yellow. 
He informs us, that theſe three colors are often ſo blended one with another, 
that they cannot be eaſily diſtinguiſhed, unleſs when compared together. 

The white pyrites contain moſt arſenic, and are ſimilar to cobalt and other 
minerals abounding in arſenic. The Germans call them miſpickel or miſpilt. Iron 
and arſenic form the greateſt part of this pyrites. As arſenic has the property 
of whitening copper, ſome pyritous minerals almoſt white, like that of Chem- 
nitz, in Miſnia, -are found to contain forty pounds of copper per quintal, 
and which are ſo much whitened by the arſenic, that they are very like white 
pyrites. But Henckel obſerves, that theſe pyritous matters are very rare, and 
are never ſo white as the true white pyrites,. which is only ferruginous and 
arſenical. | 

Yellowiſh pyrites is chiefly compoſed of ſulphur and iron. Very little copper 
and arſenic are mixed with any pyrites of this color, and moſt of them contain 
none of theſe two metallic ſubſtances. This is the moſt common kind of 
pyrites : it is to be found almoſt every where. Its forms are chiefly round, 
ſpherical, oval, flattened, cylindrical, and it is compoſed internally of needles 
or radii, which unite in the center or in the axis of x2 ſolid. 4 

Yellow pyrites receives its color from the copper and ſulphur which enter 
into its compoſition, Its color, however, is inclined to a green, but is ſuffi- 
ciently yellow to diſtinguiſn it from the other two kinds of pyrites, particularly 


when they are compared together. To make this compariſon well, the pyrites 


muſt be broken, and the internal ſurfaces muſt be placed near each other. 
The reaſon of this precaution is, that the color of minerals is altered by 
expoſure to the air. 16 5 | | 

Perſons accuſtomed to theſe minerals can eaſily diſtinguiſh them. The chief 
difficulty is to diſtinguiſh white =_ from cobalt and other minerals, Which 
alſo contain fome copper and much arſenic. 

Henee then we fee, that arſenic is the cauſe of whitenefs in pyrites, and is 


contained in every pyrites of that color; that copper is the principal cauſe of 


the yellow color of pyrites ; and that every pyrites which is evidently yellow 
contains copper; that ſulphur and iron produce a pale-yellow. color, which is 
alſo produced by copper and arſenic ; hence ſome difficulty may ariſe in diſtin- 

h : guiſhing 
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guiſhing pyrites by its colors. We may alſo obſerve, that ſulphur and arſenic, 
without any other ſubſtance, form a yellow compound, as we ſee from the ex- 
ample of orpiment or yellow arſenic. Thus, although the colors of the pyrites 
enable us to diſtinguiſh its different kinds, and to know their nature at firſt fight, 
particularly when we have been accuſtomed to obſerve them; yet we cannot be 
entirely certain concerning the true nature of theſe minerals, and even of all 
minerals in general, that is, to know preciſely the kinds and proportions of their 
component ſubſtances, but by chemical analyſis and decompoſition. 

Beſides the above- mentioned matters which compoſe pyrites, it alſo con- 
tains a conſiderable quantity of unmetallic earth, that is, an earth which 
cannot by any proceſs be reduced to metal. Henckel, Cramer, and all thoſe 
who have examined this matter, mention this earth, and prove its exiſtence. 

We ought to obſerve, that this earth is combined with the other principles of 
the pyrites, and not merely interpoſed betwixt its parts. It muſt therefore 
be diſtinguiſhed from other eaxthy and ſtony matters mixed accidentally with 
pyrites, and which do not me a part of the pyrites, ſince they may be ſepa- 
rated by mechanical means, and without decompoling that mineral : but the 
earth of which we now treat is intimately united with the other conſtituent 
parts of the pyrites, is even a conflituent part of pyrites, and eſſential to the 
exiſtence-of this mineral, and cannot be ſeparated but by a total decompo- 
ſition of it. "EE 

According to Henckel, this unmetallic earth abounds much in the white 

yrites, ſince he found from the analyſes which he made, that the iron, which 
is the only metal exiſting in theſe pyrites, is only about th part of the fixed 
ſubſtance that remains after the arſenic has been expelled by torrefaction or 
ſublimation. 

A much larger quantity of jron is in the pale- yellow pyrites, according to 
Henckel. The proportion of iron is generally about twelve pounds to a quintal 
of pyrites, and ſometimes fifty or ſixty pounds : this is therefore called martial 
pyrites. It contains about + of its weight of ſulphur, and the reſt is un- 
metallic earth. | | 

The quantity of unmetallic earth contained in the yellow or cupreous 
pyrites, which are alſo martial, ſince, as we have obſerved, iron is an eſſential 
part of every pyrites, has not yet been determined. They probably contain 
tome of that earth, though perhaps leſs of it than the others. 

The nature of this unmerallic earth of pyrites has not been well examined. 
Henckel thinks that it is an earth diſpoſed already by nature to metallization, 
but not ſufficiently elaborated to be conſidered as a metallic earth. See the 
articles METALS and METALL1SaTION. This opinion is not improbable ; but 
as alum may be obtained from many pyrites, may we not ſuſpect that. this un- 
metallic earth is of the nature of the baſis of alum or argillaceous earth ? See 
Aluu and CLay. Perhaps alſo this earth is different in different kinds of 

yrites. The ſubject deſerves to be well examined. 

Although pyrites is not ſo valuable as true ores, becauſe in general it contains 
leſs metal, and but exceedingly little of the precious metals; and becauſe its 
metallic contents are ſo difficult to be extracted, that, excepting cupreous py- 
rites, which is called pyritous copper ore, it is not worked for the ſake of the- 
F — =, Ggge 2 d contained 
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contained metal; yet it is applied to other -purpoſes, and furniſhes us with 
many uſeſul ſubſtances; for — it we obtain all our green and blue vitriols, 
much ſulphur, arſenic, alum, and orpiment. See the principal proceſſes by 
which theſe ſubſtances are extrafted ſrom pyrites, under the article SMELTING 
of OREs. 

As every pyrites contains iron, and moſt of them contain alſo ſulphur ; as the 
pyrites moſt frequently found contains only theſe two ſubſtances with the unme- 
tallic earth; and as iron and ſulphur have a ſingular action upon cach other, 
when they are well mixed together and moiſtened; hence many kinds of pyrites, 
gr thoſe which contain only the principles now mentioned, ſuſtain a 

ngular alteration, and even a total decompoſition, when expoſed during a 
certain time to the combined action of air and water. The moiſture gradually 
penetrates them, divides and attenuates their parts; the acid of the ſulphur 
particularly attacks the martial earth, and alſo the unmetallic earth, its inflam- 
mable principle is ſeparated from it, and is diſſipated. While theſe alterations 
bappen, the pyrites changes its nature. The acid of the ſulphur which is 
decompoſed forms with the fixed principles of the pyrites, vitriolic, aluminous, 
and ſelenitic ſalts; ſo that a pyrites which was once a ſhining, compact, very 
hard mineral, becomes in a certain time a greyiſh, ſaline, powdery mals, the 
taſte of which is ſaline, auſtere, and ſtiptic. | 
LLaſtly, if this mals be lixiviated with water, cryſtals of vitriol, and ſome- 
times of alum, according to the nature of the pyrites employed, may be ob- 
tained by evaporation and cryſtallization. | 
This alteration and ſpontaneous decompoſition of pyrites is called Mareſcence 

and +itrioliſation ; becauſe the pyrites becomes covered with a ſaline powder; 
and becauſe vitriol is always formed. This vitrioliſation is more or leſs quickly 
accompliſhed in pyrites according to its natufe. It is a kind of fermentation 
excited by moiſture amongſt the conſtituent parts of theſe minerals; and it 
is ſo violent in thoſe which are moſt diſpoſed to it, that is, in the pale-yel- 
low pyrites, which contain chiefly ſulphur and iron, that when the quantity 
cf thele is conſiderable, not only a ſulphureous vapor and heat in bs per- 
. ceived, but alſo the whole kindles and burns ee The ſame phenomena 
are obſervable, and the ſame reſults are formed, by mixing well together and 
moiſtening a large quantity of filings of iron and powdered ſulphur; which 
experiment. Lemeri has made, to explain the cauſes of ſubterranean fires and 
volcanos. 25 

We cannot doubt that, as the earth contains very large maſſes of pyrites of 
this kind, they muſt undergo the ſame changes when air and moiſture penetrate 
the cavities containing them; and the beſt natural philoſophers agree, that very 
probably this ſurprizing decompoſition of pyrites is the cauſe of ſubterra- 
nean fires, of volcanos, and of mineral waters, vitriolic, aluminous, ſulphureous, 
hot and cold. 

No other pyrites is ſubject to this ſpontaneous decompoſition, when expoſed 
to humid air, but that which is both martial and ſulphureous, that is, the 
pale yellow pyrites. The arſenical pyrites, or that which contains little or no 
tulphur, is not changed by expoſure to air. This latter kind is harder, 
bea vier, and more compact than the former. The pyrites which s angular and. 


regularly 
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regularly ay Th is chielly of this kind. Mr, Wallerius, in his Mineralogy, 
propoſes to dillinguiſh this Kind of pyrites by the name of marca/ite, When 
Cut, it may be poliſhed ſo well as to give a luſtre almoſt equal ro that of 
diamonds, but without refracting or decompoſing the light; for it is perfectly 
opake. It has been employed ſome years paſt in the manufacture of toys, as 
of buckles, necklaces, &c and is called in commerce marcaſite. Sce WarkRs 
(Minrrat), Ones, SMELTING of Oats. (i) 

DLXXIl PYROPHORUS f HOMBERG. The Pyro- 
phorus is a chemical preparation, which has the fingular property of kindling 
ſpontaneouſly when expoſed to air. It was accidentally diſcovered by Mr. Hom- 
berg. This chemiſt was endeavouring to extract a limpid and flavorleſs nil 
from human ordure, which ſhould have the property of fixing mercury (/ee 
EXCREMENTS of ANIMALS); and when he had mixed the ſubſtance upon which 
he was operating with different matters, he was much ſurprized, while he was 
taking the caput mortuum of one of theſe mixtures out of a retort, four or five 
days after it had been operated upon, to fee it kindle and burn ſtrongly as 
ſoon as it was expoſed to air. He recolleRed that this was the reſiduum of a 
mixture of alum and human feces from which he had obtained all that he 
could by means of a red-heat. He repeated the proceſs, and obtained from it 
the ſame reſult. When he was well affured of it, he publiſhed his diſcovery. 
Human feces were a long time believed to be eſſential to the operation, till the 
youngeſt ſon of the great Lemeri found, that honey, ſugar, flour, in a word, 
any animal or vegetable matter, might be ſubſtituted in place of the human 
feces ; and ſince that time, Mr. Lejay de Suvigny, Doctor of Phyſic, a perſon 
well verſed in mathematical and phyſical ſciences, has communicated to the 
Academy a Memoir, relating experiments made on the pyrophorus, in 
which he genetaliſes the proceſs, and gives the true theory of it. He there 
ſhews, that moſt vitriolic ſalts may be ſubſtituted for the alum ; which diſ- 
covery aſſiſted him greatly in explaining the theory of the operation. T his 
Memoir is printed in the third volume of the Collection of Memoirs by correſ. 
pondents of the Academy. = 


(i) I do not know any - ſuflicient reaſon 
ſor conſidering the minerals called pprites 
as a diſtin claſs of ſubſtances from ores. 
They have indeed no mark by which they 
can certainly. and conſtantly be diſtinguiſhed 
from theſe. The hardneſs or property of 
ſtriking ignited ſparks from ſteel is not com- 
mon to- all the ſubſtances generally called 
pyrites; for we find ſome of theſe enume- 
rated by mineralogiſts which have not that 
property. Wallerius even mentions a py- 
rites which contains no iron, although that 
metal is thought by Henckel to be eſſential 
to pyrites, The diſlindtion of pyrites from 


ores has been ey introduced by miners ;. 
becauſe the greateſt part of the former mi- 
nerals contain fo little metal, and ſo much 


of the mineraliſing ſubſtances, ſulphur, or 


arſenic, that they are ſeldom (melted. 
Nevertheleſs, ſome kinds of pyrites are 
found which contain ſo much copper, that 
they ate ſmelted with great ptoſit. Accord- 
ingly, ſome later mineralogiſts conſider the 
cupreous yellow pyrites as an ore of copper, 
the pale- yellow martial pyrites as an ore of 
iron, and the white arſenical pyrites as an 
ore of arfenic. Se Orts of Corn, Inox, 
and of ARSENIC. | 
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Althopgh aluin is not abſolutely neceſſary for the preparation of the pyro- 
phorus, yet it is one of the vitriolic ſalts which ſucceeds beſt, I he following 
procels is very good for this preparation. 

Let three parts of alum and one part of ſugar be mixed together. This 
mixture mult be dried in an iron ſhovel over a moderate fire, till it be almoſt 

"IE | reduced to a blackiſh powder of coal, during which it muſt be ſtirred with an iron 
| ſpatula. Any large maſſes muſt be bruiſed into powder, and then it muſt be put 
| in a glaſs matraſs, the mouth of which is rather ſtrait than wide, and ſeven or 

eight inches long. This matraſs is to be placed in a crucible, or other earthen 

-veſſel, large enough to contain the belly of the matraſs, with about a ſpace 

equal to the thickneſs of a finger all round it, This ſpace is to be filled with 

þ. wa, ſo that the matraſs ſhall not touch the earthen veſſel: the apparatus is 

«then to be put in a furnace, and the whole to be made red-hot : the fire muſt 

be gradually applied, that any oily or fuliginous matter may be expelled, 

After which, when the matraſs is made red-hot, ſulphureous vapors exhale : 

This degree of heat is to be continued till a truly ſulphureous flame, which 

appears at the end of the operation, has continued nearly a quarter of an hour: 
the fire is then to be extinguiſhed, and the matraſs to cool without taking it 
out of the crucible ; and when it ceaſes to be red-hot, it mult be (topped with 

a cork. Before the matraſs is perfectly cold, it muſt be taken out of the 

crucible, and the powder it contains muſt be poured into a very dry glaſs 

Phial, which muſt — cloſed with a glaſs ſtopper. If we would preſerve 

this pyrophorus a long time, the bottle containing it muſt be opened as ſeldom 
2s is poſſible. Sometimes it kindles while it is poured into the glaſs phial, but 
it may be then extinguiſhed by cloſing the phial expeditioully. 
When half a dram of this pyrophorus is put on a piece of paper and expoſed 
to air, it quickly kindles, becomes red like burning coals, emits a ſtrong] 
ſulphureous vapor, and burns the paper or other combuſtible body whic 

Aupports it. | 1 8 : 

| Eis preparation has hitherto been uſed only to entertain curious perſons with 

a ſight truly ſurprizing, of a ſubſtance which contains within itſelf a principle 

of fire capable of burning ſpontaneouſly, and which being more inflammable 
than any other ſubſtance known, kindles without contact of an ignited matter. 

The phenomena which it exhibirs confirm Stahl's theory concerning the com- 

poſition of ſulphur, and give a ſtriking proof of the almoſt incredible force and 
activity with which the vitriolic acid, when highly concentrated, but not per- 

fectly combined, unites with the moiſture of the air. a 

In the firſt place, we cannot doubt that ſulphur is formed in the operation 

of the pyrophorus; for the experiments made by Stahl demonſtrate, that the 
vitriolic acid en in any baſis quits that baſis, and unites with the inflam- 
mable principle whenever the circumſtances neceſſary for that union concur; as 
they all do in this caſe; and therefore ſulphur muſt be really formed. Beſides, 
although we had not this proof of it, the ſulphureous flame ſeen above the 
matraſs in which the pyrophorus is made, the peculiar ſmell of ſulphur which 
the 1 when burning exhales, and, laſtly, the poſſibility of obtaining 
ſulphur ready formed, — ſufficiently demonſtrate this. truth. See SuL- 
nus. 3 | FR 
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In the ſecond place, probably the whole vitriolic acid of the alum is not 5 
employed to form ſulphur in the operation of the pyrophorus; not becauſe a 
ſufli ient quantity of inffammable principle is not contained in? the vegetable or 
animal matter with which it is mixed; but rather becauſe a ſufficient time is not 
g. ven for that purpoſe, as we ſhall preſently ſee. | 

1 heſe 1 remarks being made, we obſerve, that probably the 
portion of vitriolic acid of the alum, which has not had time to form perfect 
tulphur, being partly diſengaged from the earth by the action of lire, and by 
the preſence of the inflammable principle; and being alto greatly dephleg- 
mated, ſince it is in a dry ſtate; is capable of uniting with the moiſture of the 
air as ſoon as it is ex oſed to it; and with ſuch activity, that a heat is produced 
ſufficient to kindle the ſulphur and a very combuſtible fuliginous matter which 
are contained in the pyrophorus. - This is the explanation given by. Mr. Lejay. 
de Suvigny ; and is confirmed by the following obſervations. 


Firſt, the pyrophorus can be made only with ſubſtances fit for producing 


into ſulphur, it being half diſengaged from its baſis, is driven off by the vio- 
lence or long continuance of the fire; and, conſequently, after this complear 
caicination, no acid remains partly diſengaged, as it ought to be, that it might 
unite with the water with ſufficient activity. | 

Thirdly, when the pyrophorus is very ſlowly moiſtened, as when it is kept 
in a bottle not well cloſed, it does not kindle, becauſe ſufficient heat is not 
produced by this flow and gradual attraction of water. It is alſo ſpoiled and 
rendered incapable of kindling, when expoſed to the open air; becauſe its acid 

becomes then ſaturated or nearly ſaturated with moiſture, and cannot therefore 
unite with that of the air with ſufficient activity. 

Fourthly, a pyrophorus thus ſpoiled by expoſure to moiſture may be reſtored. 
to its peculiar properties by making it again red-hot in a matraſs; ſince by this 
calcination Xs partly diſengaged acid is again concentrated, and reſumes all its 
force of combining with water. | 

_ Fifthly, the inflammation of the pyrophorus is accelerated by placing it upon 
paper a little wetted, or by — upon it; becauſe the acid then attracts 
the moiſture more haſtily, and conſequently with more heat. 

All theſe facts clearly prove, that the pyrophorus is inflamed by the extreme 
heat excited in its parts, from the ſingular force and activity with which it 
ſcizes moſture. But further, as Mr. de Suvigny well remarks, the pyrophorus - 
can only contain the baſis of the vitriolic ſalt employed, the earth of the vege- 
table or animal ſubſtance which furniſhed the inflammable matter, a coal, 
ſome perfect ſulphur, and ſome imperfectly formed ſulphur or vitriolic acid; 
which is but imperfectly engaged either by its baſis or by phlogiſton- Now - 
af all theſe ſubſtzaces, the acid only, which is alſo very concentrated, can 
attract moiſture. ſo forcibly as to produce great heat. To this portion then of. 


beo » .7 | 


vitriolic acid we muſt attribute the ſpontaneous inflammation of the pyrophorus, 
See Acto (ViTRIOLIC), PHLoGISTON, and SULPHUR, : 

DLXXII PYROTECHNICK S. This Greek name, ſig- 
nifying the art of fire, has been given to chemiſtry, becauſe moſt chemical 


operations are made by fire: but it is now confined to the art of compoſing fire- 
works. See Pow rR (Gun). | 
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DLXXIV. U ARTAT ION. Quartation is an operation b 
. Q which the quantity of one thing is made equal to a fourt 


part of the quantity of another thing. Thus when gold 
allayed with ſilver is to be parted, we are obliged to facilitate the action of the 
aqua fortis by reducing the quantity of the former of theſe metals to one 
fourth part of the whole maſs; which is done by ſufficiently encreaſing the 
quantity of the ſilver, if it be neceſſary. This operation is called quartation, 
and is preparatory to the parting; and even many authors extend this name to 
the operation of parting. Se ParTING. 

DLXXV. QUART Z. _ is a hard vitrifiable ſtone, ſomething 
intermediate betwixt rock-cryſtals and flints, or opake vitrifiable ſtones. Quartz 
is a ſtone well known by metallurgiſts, mineralogiſts, and miners, as it is fre- 
quently and abundantly found with ores, of which it often forms the matrix. 
It is alfo frequently found where no ores are. 

The moſt common quartz is more or leſs of a milky-white color, and conſe- 
quently ſemi-tranſparent. Some of them have various colors. This ſtone, 
which is very hard and very compact, is nevertheleſs cracked throughout its 
ſubſtance; to which alſo the rock-cryſtal is very liable, but much leſs fo than 
quartz, The fragments of quartz are always angular, and its internal ſurface 
has but little glots. Quartz is a little waved, and has a greaſy appearance. It 
is found not only of various colors bur alſo of various forms. It is frequently 
found cryſtallized in caverns and ſlits of rocks. Its cryſtallization is the ſame 
as that of rock-cryſtal. Quartz may be employed in vitrification, as all other 
vitrifiable ſtones are. See EarTHs-(VITR1FIABLE) for the nature and properties 
of quartz; and alſo the mineralogy of Wallerius, and the Diflionnaire d Hiſtoire 
Naturelle de M. Bemare, for the different kinds of it. 


(+) Quartz is a ſtone of the kind called others have a granulated texture, and laſtly” 
by authors filiceeus or vitrifiable. Some of ſome have a ſparry or laminated texture, 
- theſe ſtones conſiſt of impalpable particles, When pure, they are white and opake, or 

Hhhh they 
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UICKLIM E. This name js given to all the earths 
ave acquired, by expoſure to a certain heat, the following 
[ Concerning the properties of theſe earths before calcination, ſee the 


article EARTH (Calcareous)]. 
Theſe ſtones by calcination Joſe half of their former weight, and much of 
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properties. 


their hardneſs. This alteration ſhews that the calcareous ſtones, before calci- 
nation, are not a pure carth, but a compound of a fixed earthy matter and of 
ſome volatile ſubſtance, of which they may be deprived by fire. 

After the calcination has been completed, and the ſtones are become cold, 
if water be applied to them, it penetrates them with conſiderable heat and 
violence, divides and ſeparates their parts, and reduces them to a very fine 
paſte, if the quantity of water added has not been too great. The paſte of. 
quicklime thus ſlaked ſtrongly retains the water, and when raixed with ſand 
or with pounded baked clay, it becomes very hard in a certain time. T his 
mixture is called mortar. 

The water employed to lake the quicklime diſſolves a part of it, and is 
called /ime-water. When this water is expoſed to evaporation, a ſemi-cryſtalline 
pellicle is formed on its ſurface, which is the diſſolved quicklime : this pellicle 
100n falls to the bottom, and another is formed on the ſurface, till. almoit all 
the earthy matter once diſſolved be ſeparated from the water. Lime-water has 
a ſharp, urinous taſte, which the calcareous earth had not before calcination. 
The ſlaked lime by another calcination is reduced to the ſtate of quicklime, 
as it was before. 

Quicklime combines with the moiſture of the air which it ſeems capable of 
attrzAing. By the moiſture thus attracted, the weight of the quicklime is 
doubled, its bulk is alſo encreaſed, its parts are very much divided, and it is 
reduced to an exceeding fine powder, In this ſtate it is called lime flaked * 
in the air. 

Lime ſlaked in the air may be reduced, by another calcination, to its former 
ſtate of quicklime, in the ſame manner as lime ſlaked by water. ; 

uicklime' is capable of uniting with certain ſubſtances, (as, for inſtance, , ' 
with ſulphur, with which it forms an earthy liver of ſulphnr) to which the un- 
calcined calcareous earth could not unite ſo intimately, 


ſemi-tranſparent quartz, and alſo the-opake 
white quartz, were rendered friable, but 
were not fuſed by a very violent and long 


they are colorleſs and tranſparent, When 
mixed with calxes of iron or of copper, they 


are black or red. This ſtone does not decay 
in the air, as ſome other ſiliceous ſtones do. 
According to Cronſtedt, it always forms 
hexagonal priſms, pointed at one or both 
ends, when there has been no interruption 
to its cryſtallization ; and this cryſtallized 
quartz is rock-cryſtal, which, like the un- 
cryſtallized quartz, is colorleſs or colored, 
tranſparent or opake. See CRYSTAL. 
Wallerius ſays, that every quartz is fu- 
ſible by fire: but probably the quartz co- 
Jared by metallic calxes are only fuſible ; for 
Mr. D*Arcet found that the tranſparent and 


tals were not altered. 


continued fire; and that by the ſame fire 
the form and tranſparency of rock-etyſ- 
Memoir fur Action 
dun Feu Violent, Egal, & Continui, &c. 
Mem. de Þ Acad. des Sr. 1766. 

Beccher and Hizrne ſay, that from quartz 
a ſmall quantity of alkali may be obtained by 
diſtillation or by frequent extinction of the 
heated ſtone in water. A ſimilar alkaline 
matter is ſaid to be obtainable by diſtillation 
from fliatz, ; 


An 
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An important queſtion deſerves to be examined, concerning the nature of 
the volatile ſubſtance of which calcareous ſtones are deprived by fire, and 
whether the ſeparation of this volatile matter is the cauſe of the phenomena 
produced by quicklime. 

As the properties of quicklime reſemble much thoſe of ſaline ſubſtances, 
and as even a kind of ſaline matter is obtained from it, moſt chemiſts have be- 
lie ved, that all calcareous ſtones contain more or le's of ſome falt ; which being 
-mixed with an earthy matter, cannot ſhew its properties till it has been partly 
unfolded and diſengaged by the action of fire. I heir opinion is grounded on 
ſome ſaline matter obtained from calcarevus ſtones by dillillation with a violent 
fire, or from quicklime after its calcination. 

Van Helmont, and after him Daniel Ludovicus, pretend to have made an 
experiment from which they have inferred a peculiar opinion. Theſe chemiſts, 
having expoſed lime-ftone to a violent fire in a retort, obtained only a pure 
water ; and they affirm, that the remaining ſtone was not by this operation con- 
verted into quicklime. This experiment, together with ſome marks which may 
be perceived of inflammable matter being contained in lime-itone, has induced 
them to believe, that this inflammable matter is ſo intimately united with che 
ſaline part of the lime-ſtone, that this cannot exert its properties; and that 
this matter being, like coals, incapable of combuſtion in cloſe veſſels, it 
cannot diſengage the ſaline part, that is, quicklime cannot be made, but by 
calcination in open fire. 

Mr. Macquer has repeated this experiment, as may be ſeen in his Memoir 
upon Quicklime, (Memoirs of the Academy of Sciences, 1747) and found ir 
to be only true in part, | | 

T his chemiſt, having expoſed lime-ſtones in a retort to a violent fire con- 
tinued during fix hours, obtained a purely aqueous liquor, which ſhewed no 
ſaline property, and obſerved that the remaining ſtone, though not entirely 
converted into quicklime, had nevertheleſs acquired all the properties of quick- 
lime in a great degree. The calcination was therefore found to ſucceed in cloſe 
veſſels without 1 combuſtion of any inflammable matter contained in the 
ſtone. See CALCINATION. 

We are certain therefore, that the experiment of Van Helmont and of Ludo- 
vicus proves nothing in favor of their opinion. 

Stahl believes, with more probability, that all the properties of quicklime 
proceed merely from ſuch a diviſion and disjunction of the integrant parts of 
the calcinable earth, by means of the calcination, that they are rendered capable 
of uniting with the particles of water. He believes that this union is already 
begun in lime- ſtone; that the fire, during the calcination, does only ſeparate 
the principles of this 7 body, that is, expels the watery part, which 
being volatile, is incapable of reſiſting the action of fire, and ſeparates it from 
the earthy principle, and does not deprive the latter principle of its diſpoſition 
to unite with the former, but rather encreaſes this diſpoſition by attenuating the 
earthy matter. This theory explains in a ſatisfactory manner all the pheno- 
mena of quicklime. 

All the properties of calcareous ſtones by which they differ from vitreſcible 
ſtones, that is to ſay, their inferior 7 ou of hardneſs and of weight, and — 
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loſs of matter which they ſaſtain by violent fire [Se EAR Tu (CALcAR ROS). 
and EARTH (VirRIFlaBLE)] ſhew, that they contain a principle leſs hard, leſs 
weighty, and leſs fixed than pure earth: but theſe are preciſely the eſſential 
properties which conſtitute the difference betwixt earth and water. 

In fact, the experiments of Van Helmont, Ludovicus, and of Mr. Macquer 
ſhew, that water is the principle ſeparated from lime-ſtone during its cal- 
cination. 

The difficulty with which fire expels all the watery part of lime- ſtone ſhews, 
that in this ſtone there is at leaſt ſome degree of the union of compoſition, and 
a true adheſion betwixt the integrant parts of water and thoſe of earth, and 
alſo gives an inſtance of the great degree of fire which water is capable of 
ſuſtaining when it is retained by means of an union contracted with a fixed 
matter. The degree of heat ſuſtained by water on this occaſion muſt neceſſarily 
enable the water to ſeparate more and more the integrant parts of the earthy 
matter, and to break their aggregation (in the Digeſtor of Papin), and to give 
it conſequently a greater diſpoſition to re-unite with water. | 

This — eſtabliſned, if we add to quicklime the watery principle which 
the violence of the fire has expelled, the earthy particles having acquired by 
calcination a ſtrong diſpoſition to unite with water, theſe two ſubſtances will 
accordingly unite together with great activity; and as the primary molecules 
of the two uniting ſubſtances are very hard, the friction occaſioned by their 
motion during their union muſt produce a conſiderable heat. 8 

This new union contracted by the parts of quicklime with water is much more 
perfect and more intimate than the union of the conſtituent parts of the lime- 
tone before calcination. As water and earth are the two elements of ſaline 


ſubſtances (/ee SALT), a new, at leaſt, a beginning combination muſt be formed 


by the extinction of quicklime. In conſequence of this combination, a taſte is 


given to lime-water, and cream of lime is produced, which is ſoluble in water, 
and ſeparable from thence like a true falt, and which muſt be conſidered as a 
ſaline matter, begun at leaſt, and overcharged with the earthy principle. 


It appears certain that the cream of lime is not produced by any ſalts 
orig.nally mixed with the lime-ſtone, unfolded by the action of fire, and thereby 


"reſtored to their properties and ſolubility in water; for it is not credible that at 


leaſt the greateſt part of the ſaline matter, which may have been originally 
mixed with the calcareous earth of lime-ſtones, ſhould not have been already 
waſhed away by the water to which theſe ſtones have been often' expoſed ſince 
their formation. Beſides, ſuppoſing even that ſome of that faline matter ſhould 


have remained, certainly it would be all waſhed out by one calcination of 


lime ſtone, and extinction in water: but we know that quicklime once extin- 


guiſhed, and boiled in any quantity of water, may, by another calcination, be 
reſtored to the ſtate of quicklime, and to the property of ſolubility in water, 
and of producing cream of lime as much as before. This phenomenon affords 
an additional proof, as well as an explanation of the theory of Stahl. 


Further, the addition of any faline ſubſtances to lime-ſtones, which when 
calcined yield but a weak quicklime, not only does not render the quicklime 
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Theſe facts have been advanced by Mr. Macquer, in his Memoir upon Quick- 


lime, and they ſhow that the propertics of calcareous ſtones acquired by cal- 
cination are not occaſioned by the preſence of any ſaline matter. : 
The firm adheſion of the water to ſlaked quicklime deſerves attention, 
and is fo conſiderable, that the water cannot be entirely ſeparated but by a fire 
as violent as is.required for the firſt calcination of lime- ſtone. 
= Duhamel has made a deciſive experiment to ſhew the ſtrength of this 
eſion. 

Having weighed an ounce of ſlaked quicklime, which had previouſly under- 
gone ſeveral ſtrong calcinations to deprive it of all its water; and obſerving 
that each ounce of this quicklime, notwithſtanding all theſe calcinations, re- 
tained more than three gros and thirty-cight grains of water, he expoſed 
it again to a very violent fire in a melting furnace, and found that notwithitand- 
ng this further calcination, his ounce of quicklime ſtill retained twenty grains 
of moiſture. (Mem. of the Acad. of Sc. 1747). 

This retention of the water united to quicklime during its. extinction may be 
naturally deduced from the adheſion contracted between earth and water; which 
two ſubſtances really form a new compound conſiſting of two principles, one 
of which is fixed, and the other is volatile, and in which the volatile part is 
retained by the fixed part with a ſtrength proportionable to the perfection of the 
combination of theſe two ſubſtances, — we may explain the cauſe of 
the difficulty of drying ſlaked lime, and of the ſeveral phenomena before 
related which happened upon expoſure of quicklime to air, and alſo of ſeveral 
other properties hereafter to be mentioned, all which ſhew the ſaline quality 
of this ſubſtance. It unites to all acids with the ſame phenomena, as it does 
before calcination: and the neutral ſalts with earthy baſes, which are formed 
by the calcareous earth in theſe two ſtates, are very ſimilar to each other. [Se 
SALTS (NeuTRAL) with EARTRHY Bases). 

Neverthleſs it ſeems as if the acid of all thoſe ſalts, the baſis of which is quick- 
lime, adheres more ſtrongly than the acid of ſalts, the baſis of which is uncal- 
cined calcareous earth. | 

Lime-water, which keeps diſſolved the moſt attenuated and moſt faline por- 
tion of the quicklime, as we have already ſhewn, decompoſes all ſalts with me- 

tallic baſes. | | 

Laſtly, quicklime produces alterations upon fixed and volatile alkalis, which 
cannot be effected by uncalcined calcareous earths. 

Fixed alkalis, treated with quicklime, become much more difficult to be 
dried, more deliqueſcent, more cauſtic, and much more powerfully ſolvent. 
The fame alterations are produced by means of quicklime upon volatile alkali, 
which 1s thereby — much more penetrating, and ſo ſtrongly deliqueſcent 
that it cannot be then obtained in a concrete ſtate. 

Theſe changes are probably produced by the quicklime depriving the alkalis 
of ſome inflammable matter; and as probably the remaining inflammable matter 
is a conſtituent part of theſe alkalis, we need not be ſurpriſed that their proper- 
ties are changed, and that even a decompoſition of their parts ſhould happen upon 
the quicklime depriving them of this inflammable matter, if the action of 
the quicklime be ſufficiently applied. And accordingly it happens that by 
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a continued treatment of fixed and volatile alkalis with quicklime, they may 
be at laſt entirely deſtroyed. | 
As ſimple calcareous: earths do not produce the ſame effects upon alkalis, 
it follows that quicklime has a more powerful action than thoſe earths upon 
inflammable matters; and accordingly we find that quicklime unites more 
intimately than calcareous earths with oils and with ſulphur, forming with this 
latter ſubſtance a kind of earthy liver of ſulphur, which is ſoluble in water to a 
certain degree, | 
This action of quicklime upon alkalis and upon inflammable matters is 
. advantageouſly applied to give activity to the former, and to make them more 
capable of uniting with oils. Accordingly, the alkali employed in the com- 
e of ſoap ought to be always ſharpened by quicklime. Sce Soar, and 
EY of SOaP-BoILERS, + 
Fixed alkali ſharpened by quicklime, and reduced to a ſolid conſiſtence 
by drying, is much more cauſtic than ordinary alkali, and is employed as a 
cautery. See CavsTIC (Common). | | 
The moſt general uſe of quicklime is for building. The property which 
-flaked lime has, when mixed with ſand, of forming a mortar or cement capable 
of hardening and acquiring a ſtoney conſiſtence, renders it uſeful for the join- 
ing of ſtones of buildings, pavements, &c. This mortar has alſo the advantage 
of being impenetrable by water, when it has once become ſolid. See MorTas. 
Quicklime has medicinal virtues. As an abſorbent earth, it is anti-acid, 
and is capable of abſorbing any acids which are produced in the ſtomach 
by a debility of that organ, in the diſeaſes proceeding from a ſpontaneous acid, 
ſo well deſcribed by Boerhaave. It is ſo much better adapted to thoſe diſeaſes 
which are always cauſed by inactivity, and by the weakneſs and laxity of the 
fibres, as it has a tonic quality, which ſimple abſorbent earths have not. See 
EarTHs (ABSORBENT ), Fra: 0:23 | | 
As quicklime is alſo drying, and ſomewhat cauſtic, and conſequently cicatri- 
- ſing, it may contribute to the cure of certain ulcers, eſpecially of the ſoft parts: 
accordingly ſeveral able phyſicians have preſcribed it ſucceſsfully even for inter- 
nal ſuppurations, and for the phthiſis of the lungs. 
Laſtly, the property which quicklime has of attenuating viſcid matters, and 
of decompoſing ammoniacal ſalts, has been advantageouſly applied in theſe 
later times to diſſolve ſtones in the kidneys and bladder. An Engliſh phyſician 
has made on this ſubject ſome experiments capable of giving hopes of ſucceſs ; and 
M. Roux, Doctor-Regent of the Faculty of Medicine at Paris, who has alſo given 
other proofs of his chemical abilities, has added conſiderably to theſe experi- 
ments; a relation of which, with his own additions, he has publiſhed in 
French. () | 


(1) The experiments made by Dr. Black 
on quicklime, and related in the Eſſays phy- 
fical and literary publiſhed at Edinburgh, 


| have enabled that excellent chemiſt to form 


a new and ſatisfactory theory ot the changes 
produced upon calcareous earths by means of 
calcination, and of thoſe produced upon alka- 
lis by means of quicklime. "Theſe we have 


already mentioned under the articles Alx 


(FixABLE), ALKALIS (FixED and VoLA- 
TILE), and ſome others. We ſhall neverthe- 


leſs place under one view the principal facts 


and doctrines concerning quicklime, and 
for more minute explanations and proofs, 
we refer to the above-mentioned articl 

but eſpecially to the Eſſay itſelf above- 


quoted, 
The 


l 
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The beſt: method of adminiſtering quicklime, eſpecially for internal uſe, 


The claſs of earths and ſtones called by 
naturaliſts calcareous, or chalks and marbles, 
or thoſe which by calcination are conver- 
tible into quicklime, are found by experi- 
ments to conſiſt of the following component 
parts. 1. Of guicklime, or pure and un- 
combined calcareons earth. The quantity 
of this in a piece of chalk was found by Dr. 
Black to be equal to e of the whole, the 
remaining 1 parts having been extricated 
by calcination. 2, Of fixable air, which 
when extricated is found to be permanently 


elaſtic, and uninflammable.. Concerning 


its properties, ſee AYR (ÞIXABLE),' The 
quantity of this air extricated from a piece 
of chalk, during its ſolution in an acid, was 
found by an experiment of Dr Black to be 


equal to + of the whole mals ; and the quan- 


tity of air extricat?d from a piece of marble 
was found by Mr, Cavendiſh to be 9 of 
the whole maſs. As the reſults of the ex- 
periments made by theſe two gentlemen ſo 
nearly concur, we have reaſon to believe that 
mild calcareous earth -is -always united and 
ſaturated with -a determinate quantity of 
fixable air. 3 Of water, A certain quan- 


tity of water is always extricated from cal- 


careous ſtones during their calcination, aad 
may be collected by diſtillation of theſe {tones 
with a retort and receiver. The quantity 
of water obtained from the diſtillation of 
oſteocolla, Which is a calcareous earth, by 
Mr. Margraaf, was found to be equal to 
4s of the whole maſs. Dr. Black found 


that chalk Joſt by calcination e of its 


weight, If we deduct from that loſs, the + 
Vhich he found by an experiment above- 
mentioned was the quantity of fixable air 
contained in chalk, the remainder 71 or 38 
will be the quantity of water, which is nearly 
equal to the quantity obtained from oſteocolla. 
Hence alſo we have reaſon to believe that a 
certain. determinate quantity of water is 
united with and ſaturates the calcareous earth, 
when mild, or united with fixable air. But 
when this earth is ſeparated from its fixable 
air, it becomes then capable of uniting with 
amuch larger quantity of water, which is 
alſo probably determinate, as we ſhall find 
when weconlider the properties of quicklime, 

Thele are the only component parts of the 
purer chalks, marbles, calcareous ſpars, and 


ſtalactites; but many of the ſtones and earths 

which arc uſually calcined for making quick- 

lime, as many of the common lime- tones 
and marles, contain, beſides the earth pro- 

perly called calcareous, various other ſub - 
ſtances intermixed, as ſand, or vitrifiable 
earth, clay, and metallic calxes Some 
of theſe, as ſand and metallic calxes, if not 
in too large quantities, are ufeful ingredi- 

ents in the compoſition of mo tar. But we 
muſt in this article be underſtood to mean 
calcareous earth unmixed with any other 

matters. The quantity of calcareous eartn 

in any lime-ſtone may be dil-over:?d by ob- 

ſerving how much of that fione is ſoluble iir 
marine or nitrous acids, aud by alding to © 
the ſolution of the calcareous earth tome 

cauſtic volatile alk li, by means of which, 

if any other earth, as earth of alum, me- 

tallic earths, &c, have been diſſolved by 
the acid, theſe will be precipitated, and the 
calcareous earth alone will remain diſſolved. 
By comparing the weight of the ſtone ori- 

ginally employed with the weight of the 

undiſſolved and precipitated parts, the quan- 

tity of calcareous earth in that ſtone may 

be found: or this quantity may be pre- 

Cipitated from the acid in which it is diſ- 

ſolved, by adding to the above ſolution of 
calcareous earth ſome mild fixed or volatile 

alkali, till no further precipitation is oc- 

caſioned. 

Native calcareous earths and ſtones may be 
decompoſed, or reſolved into the-above-men- - 
tioned component parts, by fire or by acids. 

When they are expoſed to fire, the water 
and the fixable air are volatiliſed, and ſeparated ' 
from the earthy part, which remains ſingly, 
and is then quicklime, 

When an acid is applied to native cal- 
carcous earths, their fixable air is diſen- 
gaged, recovers its elaſticity, and is diſ- 
1 


pated, while the acid remains united with 


the earth and the water, forming a ſalt with 


baſis of calcareous earth. Sze SALTS. 


The-- 


earth or quicklime may be ſeparated from - 


the acid by means of a fixed alkali, which + 


h 


the acid, precipitates the earth. 


aving a greater diſpoſition to unite with 
If the- 


alkali employed be cauſtic, or deprived of 


h 


xable air, the earth precipitated will be - 


alſo cauſtic, or quicklime. But if the al- 


kali 


| 
1 
| 
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is lime-water, becauſe this water has all. the medicinal properties of quicklime, 


kali employed be mild, that is, combined 


with fixable air, this air will unite with the, 


earth; and thus the quicklime will be ren- | 


dered mild, or reſtored to its original ſtate 
of native calcareous earth, combined with 
air. 

Quicklime has the following properties. 
1. It is entirely ſoluble in water, with 
which it unites ſo rapidly, as to occaſion 
conſiderable heat. When expoſed to air, it 
imbibes moiſture from thence. When united 
with as much . water as is ſufficient to make 
it a fluid paſte, it is called ated lime. Water 
ſaturated with quicklime is called /ime- 
water. According to Brandt, lime-water 
contains about one part of quicklime to 
ſeven or eight hundred parts of water. 
Slaked lime, or lime-water, being expoſed 
to the atmoſphere, attract from thence par- 
ticles of fixable air which float in it, by 
which means the quicklime is rendered 
mild, unſoluble in water, and therefore 
appears on the ſurface of the lime-water 
or of the flaked lime where this combi- 
nation happens, in the ſtate of mild or com- 
bined calcareous earth, convertible by a 
ſecond calcination into quicklime, and is 
called cream of lime. 

If- the earth diſſolved in lime-water be 
precipitated from thence by any ſubſtance 
containing fixable air, as by mild alkalis, 
or magneſia, it will unite with this air, be- 
come mild, and reſume its former weight 
and properties which it poſſeſſed before cal- 
cination. But if it be precipitated from the 
water by means of ſome ſubſtance which 
does not contain fixable air, but which is 
more ſtrongly diſpoſed than the earth to 
unite with the water, ſor inſtance, ſpirit of 
wine, the earth thus precipitated will be in 


the ſtate of quicklime, that is, cauſtic, and 


ſoluble in water. 

2. Quicklime unites with acids without 
efferveſcence, which is nothing elſe than 
an extrication of the fixable air, of which 
quicklime has been already deprived. It 
nevertheleſs ſaturates as much acid as it 
would have done if it had not been cal- 
_— klime i powerfully dif. 

. Quicklime is more u iſ- 

2 — unite with fixable air al Pwr 


or volatile alkalis, or magneſia. Hence, 


when treated with theſe ſubſtances, it takes 
from them their fixable air, and is itſelf- 
rendered mild, and reſtored to its original 
weight and properties. Thus two drams 
of chalk, having been by calcination reduced 
to one dram and eight grains of quick- 
lime, were thrown into a filtrated ſolution of 
an ounce of mild fixed alkali in two ounces 
of water, and digeſted during ſome time; by 
which the calcareous earth became mild, and 
weighed one dram and fifty, eight grains. 
By means of magneſia, the calcareous earth 
may be precipitated from lime-water, and 
this earth is found to be mild, and to have 
deprived the magneſia of its fixable air, 
By depriving alkalis of their fixable air, 
uicklime renders them more cauſtic and 
olvent, for the ſame reaſon that itſelf is 
by this privation of air rendered more cauſ- 
tic and powerfully ſolvent. This increaſe 


of cauſticity and diſſolving power is con- 


ſiſtent with a general rule, namely, that 
the more ſimple or leſs compounded any 
body is, that is, the leſs its general tendenc 
to union is fatished, the more diſpoſed it 
is to unite with or diſſolve other ſubſtances. 
See AIR (FIXABLE), ALK ALIS. 

4+ Quicklime has a diſpoſition to unite 
with ſulphur, with which it forms a hepar 
of ſulphur, ſimilar to that made by ſulphur 
united with an alkali, and, like this, ſoluble 
in water. It is alſo diſpoſed to unite with 
oils and with animal and vegetable matters, 
by which mean it poſſeſſes a cauſtic and 
corroſive property 

5. Quicklime mixed with ſand forms 
a maſs Which haxdens, and is uſed as a 
cement or mortar, The hardening ſeems 
to be occaſioned by a cryſtallization of 
the calcareous earth when the ſuperfluous 
water is exhaled, and is ſimilar to the 
hardening of calcined gypſum or plaſter 
of Paris, when mixed. haſtily with a ſuf- 
ficient quantity of water to effect the cry. 
ſtall.zation of its minute particles. The 
uſe of the ſand added to quicklime in 
making mortar is to prevent thoſe cracks 
which would be formed by the drying of 
the calcareous earth, — by which its 
coheſion would be greatly diminiſhed. 
This effect the ſand produces, by dimi- 

niſhing 
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and becauſe the parts of the quicklime diſſolved in it are exceedingly fine, and 
conſequently perfectly diſtributed. See Warrk (Lime). 


niſhing the proportion which the con- maſs, which is to be thus expoſed to con« 
traction of dimenſions, occaſioned by dry- traction and drying; the ſand being ite 
ing, bears to the. dimenſions of the Whole ſelf incapable of ſuffering any contraction. 
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DLXXVII. A IN. See War R. 

DLXXVIII. RE AL GAR, or Reatcat. Theſe names have 
been given to compoſitions of ſulphur and arſenic. Theſe two ſubſtances 
are capable of uniting together, ſpecially when they are reduced to vapors, 
and ſublimed together. The whiteneſs of cryſtalline arſenic is always altered 
by union with ſulphur ; and the new compound becomes yellow, inclining more 
or leſs to an orange, or even to a red color, according to the quantity of ſul- 
phur united with the arſenic. When the ſulphur is only a tenth part of the 
whole mixture, the ſublimate is yellow. It is then called yellow realgar, or 
yellow arſenic, and in commerce orpiment. 

When the ſulphur is a fifth part of the combination, the ſublimate is red. 
It is then called red realgar, ſandarach, red arſenic, &c. To few fubſtances 
have ſo many names been given as to arſenic and its compounds, as may be 
ſeen in ſeveral authors of mineralogy, and particularly in Henckel's Pyritologia. 

As ſulphur fixes arſenic a little, the red realgar may be melted with a gentle 
heat; and when it has become ſolid, it is tranſparent, and then is called ruby 
of ſulphur, or arſenical ruby. | 

Theſe combinations of arſenic and ſulphur are not generally made in laborato- 
ries, becauſe they do not ſucceed well, as Henckel remarks, when pure arſenic and 
pure ſulphur are ſublimed together. They are 9 in countries abounding 
in ores, which are ſmelted by mixing _— ome that contain arſenic, as the 
white pyrites, with others that contain ſulphur, like the ſulpbureous pyrites, or ſul- 


Phureous ſcorias, the quantity of each of which is proportioned as experience 
raught, 

Theſe artificial combinations of fulphur and arſenic ought to be diſtinguiſhed 
from thoſe which nature offers to us ready made, as orpiment. They have 
been very improperly confounded. by ſeveral authors. Both the natural and: 
artificial compounds are poiſons, although Hoffman ſays that the natural or- 

| piment 
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piment is not poĩſonous. The yellow and red artificial arſenics are probably 
more pernicious. The principal uſe of theſe ſubſtances is for painting. 

When arſenic and ſulphur are thus well combined together by ſublimation, 
they cannot be ſeparated without ſome intermediate ſubſtance, becauſe they 
are volatile: but this ſeparation may be effected by means of fixed alkali or mer- 
cury. See ARSENIC. 

DLXXIX. RECEIVE R. Receivers are chemical veſſels, which 
are adapted to the necks or beaks of retorts, alembics, and other diſtillatory 
veſſels, to collect, receive, and contain the products of diſtillations. 

Receivers ought to be made of glaſs, not only becauſe this matter reſiſts the 
action of the ſtrongeſt and moſt corroſive ſubſtances, but alſo becauſe being 
tranſparent it allows the operator to ſee through it, and to judge by the 

uency of the drops, if the diſtillation be too faſt or too flow, and allo 
if the quantity and nature of the ſubſtances which come over be ſuch as is 
required. 5 | 

Almoſt all receivers are kinds of bottles of different ſizes, of a ſpherical 
form, the necks of which are cut ſhort, and each of which is pierced with a 
ſmall hole in its lateral or upper part, to give vent to the air or vapors which 
are too expanſive. Receivers of this form are called balloons. See BaLLoow. 

Some receivers are matraſſes with long necks. Thele are generally adapted 
to the beaks of glaſs alembics. This long neck ſerves to keep the belly of the 
receiver, where the liquor is collected, at a proper diſtance from the fire. 

Receivers have different forms for particular operations. Such are thoſe 
which have two or three beaks, either to be adapted to other receivers, or to 
admit at the ſame time the necks of ſeveral diſtillatory veſſels, when the in- 
tention of the operator is that the vapors of different ſubſtances ſhould meet 
in the ſame receiver. . Such alſo are receivers for eſſential oils, which are very 
convenient for the diſtillation of theſe oils. To obtain the eſſential oil of 
aromatic plants, theſe plants muſt be diſtilled with water, The ou and the 
water are to be put together into a cucurbit, and the water, which is to receive 
a boiling heat, riſes in diſtillation, carrying with it the eſſential oil, which 
alſo has the property of riſing with this degree of heat. See Otts. | 

As a large quantity of water muſt be employed, that the plant may always 
be kept immerſed in the alembic, and conſequently as a good deal of it riſes in 
proportion to the oil, any receiver of ordinary ſize would be ſoon filled with 
water, with a little oil floating upon its ſurface; and would require to be 
frequently changed, which would be very troubleſome, and would occaſion a 
loſs of part of the oil. | 

Theſe inconveniencies are avoided by uſing receivers contrived purpoſely 
for ſuch diſtillations. They are ſo made, that they are never full, but that the 
water runs out, and leaves the oil behind. They are a kind of glaſs cucurbits, 
which contract as they riſe higher; ſo that their neck or upper opening is but 
nearly of a convenient ſize to receive the beak of the worm. Theſe receivers 
have another opening about the middle of the ſwelling or belly; and to this 
opening 1s joined a 92 tube, which bends and riſes vertically along the outer 
part of the receiver, ſo as to be within two inches and a half as high as the 
upper opening. At this height ur bends again towards the ſide oppoſite 
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to the body of the receiver, to pour into another veſſel the liquor which riſes 
there. It forms the figure of S. 

When this receiver is to be uſed, it is to be placed vertically under the beak 
of the worm. During the diſtillation, the liquor riſes to an equal height in the 
body of the receiver and in the crooked tube: when therefore the height of the 
liquor in the receiver becomes greater than the height of the tube, it mult 
begin to flow from the mouth of this tube into another veſſel placed on purpoſe 
to receive it: but as eſſential oils are either lighter or heavier than water, and 
as they are therefore always collected either above or under the water, and as 
the liquor which diſcharges itſelf through the tube is taken from the middle 

art of the receiver, therefore nothing but water can be evacuated at the 
mouth of the pipe, while the oil always remains in the receiver. Thus, with 
ſuch a receiver, we may diſtill without the trouble of changing the veſſels ;. 
which is certainly very advantageous. 

DLXXX. RECTIFICATIO N. By rectification is meant 
the exact purification of certain ſubſtances, by means of diſtillation or of 
ſublimation, 

This operation is neceſſary to diſengage many chemical products or agents 
from a mixture of extraneous matters which deſtroy their purity. Thus, for 
inſtance, vitriolic acid, when firſt obtained from vitrio! or from ſulphur, is 
always charged with a conſiderable quantity either of inflammable matter, which 
renders it black and ſulphureous ; or of ſuperabundant water, which weakens 
it. It is ſeparated from both theſe matters by a ſecond diſtillation, in which. 
they being more volatile than the acid, are carried off; which ſecond diſtil- 
lation is called concentration or rettification of vitriolic acid. Sce CoxncenTRa- 
T10N of VITrRIOL IC Acid. 

Alſo when animal and vegetable matters are decompoſed by diſtillation, all 
the portion of oil that is not volatile contained in theſe ſubſtances does not riſe 
but with a degtee of fire ſo ſtrong as to burn a part of them, and to raiſe along 
with them a conſiderable portion of ſaline ſubſtances, which, being mixed with 
the oily part, conſiderably alter its purty. To purify theſe oils, which, from 
their burnt ſmell, are called empyreumatic, new diſtillations muſt be applied, in 
which, by means of a leſs heat, the molt volatile and pureſt part of theſe oils 
is ſeparated from the moſt empyreumatic and ſaline parts, which remain at the 
bottom of the retort :. this is called the reFification of empyreumatic oils, See 
OIL (RECTIFIED ANIMAL), or of D1PPEL. 

The ardent ſpirits obtained by a firſt diſtillation of liquors which have under- 
gone the ſpirituous fermentation, are overcharged with a large quantuy of 
phlegm and light oil, which: rife along with them in this firſt diſtillation. The 
product of this diſtillation is called aqua vite. It is an ardent ſpirit very 
far from the degree of dephlegmation and purity which. good ſpirit of wine 
ought to have to render it fit for chemical operations, and for ſeveral com- 

pounds commonly uſed, ſuch as. perfumed waters and Jigueurs for the table. 
This ſpirit of wine is to be purified, or rather the aqua vitæ is to be changed 
into ſpirit of wine by new diſtillations, ſlowly conducted with a gentle fire and 
water-bath, by means of which the moſt volatile part that always riſes firft with 
the leaſt heat, and which is the true ſpirit of wine, is ſeparated from the leſs 
volatile part that remains in the. alembic, and which contains the phlegm _ 
Ol 
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oil of wine, by which the ſpirit of wine was rendered impure. The firſt liquor 
of theſe ſecond diftillations or rectifications is called refified ſpirit of wine. 
For its properties ſee Spixir (ARDENT); 

When only a ſmall quantity of ſpirit of wine is to be rectified, the operation 
is difficult, eſpecially when we would have it perfectly rectified. The cauſe of 
this difficulty procceds from the very ſmall quantity of the firſt liquor obtained in 
this rectification. Several chemiſts, to obtain a larger quantity ot the firſt ſpirit, 
propoſe to mix with the ſpirit of wine tome intermediate ſubſtan es to abſorb 
and retain its phlegm and oil, ſuch as diied and calcined ſalts, very dry chalk, 
&c. Kunckel propoſes to {eparate more effectually the oil, by adding to the 
ſp:rir a large quantity of water, and by diſtilling this diluted ſpi it with a very 
gentle heat. This method is indeed very capable of facilitating tie ſeparation. 
of the oil of wine from the ſpirit of wine; becauſe this oil certainly adheres to, 
the ſpirit, which is the chief obſtacle to its ſeparation ; ad becauſe the fpirir 
of wine has greater affinity with water than with oil; ſo that when it is diluted. 
with much water, it quits the oil to unite with the water. I his expedient of 
Kunckel is therefore very good to facilitate the ſeparation of ſpirit of wine from. 
the oil which renders it impure ; but, on the other hand, when it is practiſed, 
we are afterwards obliged to deprive the ſpirit of wine of the water with which. 
it was diluted. | 

All this trouble and inconvenience may be avoided by rectifying at once a 
large quantity of aqua vitæ. Nothing more is required to obtain at once a. 
cor ſiderable quantity of pure ſpirit of wine, than to ſet aſide the twelve or 
fiftzen pints firſt drawn over from a large quantity, ſuppoſe from three hundred. 
pints of aqua vitæ, diſtilled with a very gentle fire in a large alembic. As the 
moſt ſpirituous, leaſt aqueous, and leaſt oily part of it always riſes firſt, theſe- 
twelve or fifteen pints are perfectly rectiſied ſpitit of wine, eſpecially when the 
heat has been well conducted. By thus keeping apart portions of the ſpirit: 
obtained at different times, we may have ſpirit of wine of the ſeveral degrees of 
ſtrength and purity. The weaker ſpirit may, by another diſtillation, be again. 
rectified. Laſtly, the ſpirit of moderate ſtrength may be preſerved, as it is fit 
for many uſes. This method is followed by Mr. Beaume in the rectification 
of ſpirit of wine, and is certainly the moſt convenient and the beſt. 

Ihe volatile ſalts obtained in the decompoſition of certain oily ſubſtances, as. 
volatile alkalis, from decompoſed animal matters, are always very impure, and: 
ſpoiled by much fetid empyreumatic oil, which riſes along with them. They 
are purified and diſengaged by —— them to new diſtillations or ſublima- 
tions with a well con Red heat. The ſame obſervation is applicable to butter 
of antimony, artificial cinnabar, phoſphorus, and of many other chemical pro- 
du&ts, which are always impure when obtained by a firſt operation, and mult- 
therefore be purified by a ſecond diſtillation or ſublimation. All theſe ſecor d 
operations, intended merely to purify matters, are called rectifications. They; 
are not generally attended with much difficulty. We ſhall not therefore enter: 
into the details of them; but we ſhall obſerve only, that all re&ifications are. 
founded upon the ſame principle. They all conſiſt in ſeparating ſubſtances. 
more volatile from ſubſtances leſs volatile; and the general method of effeQing: 
this is to apply only the degree of heat which is neceſſary to cauſe this ſepara-. 
tion. See DISTILLATION and SUBLIM ATION, | | 
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DLXXXIl. REDUCTION or R EVIVIFICATION. 
This word, in its moſt extenſive ſenſe, is applicable to all operations by which 
any ſubſtance is reſtored to its natural ſtate, or which is conlidered as ſuch ; 
bur cuſtom confines it to operations by which metals are reſtored to their me- 
tallic ſtare after they have been deprived of this ſtate, either by the loſs of their 
phlogiſton, as metallic calxes, or by the union of ſome heterogeneous matters 
which diſguiſe them, as fulminating gold, luna cornea, cinnabar, and other com- 
pounds of the ſame kind. Theſe redu#ions are alſo called revivifications, We 
ſhall treat of both theſe kinds of reduction. 

The reduction of metallic calxes regards only imperfect metals; becauſe 
thele alone are ſuſceptible of loſing their metallic properties by the loſs of 
phlogiſton. They may be deprived of this principle by the action of air or of 
water, which changes them to ruſt z or by the action of acids, particularly of the 
nitrous and vitriolic; or, laſtly, by ordinary calcination, that is, by the com- 
buſtion of their phlogiſton in an open fire. | 

Metals deprived of their vhlogition by any of theſe cauſes have not their pe- 
culiar color, luſtre, ductility, nor even conſiſtence and gravity. They have 
the appearance of earths, the parts of which are unconnected, unleſs they 
have ſuſtained a fire violent enough to fuſe them z and then they become brittle 
vitrified matters. 

But theſe metallic earths, calxes, or glaſſes, are capable of being again 
combined with the inflammable principle, and of recovering all the metallic 
— 4 For this purpoſe their calcination or dephlogiſtication muſt not 

ave been too compleat, and the phlogiſton muſt be applied in a ſtate favor- 
able for combination. Theſe calxes, particularly thoſe of metals which cannot 
be radically calcined, as lead, biſmuth, iron, and copper, may recover their 
phlogiſton. and may be reduced even without fire or fuſion, merely by the 
contact of phlogiſtic vapors for inſtance, by the vapor of liver of ſulphur ; or 
they may be reduced in the humid way; that is, when they are precipitated by 
ſome ſubſtance capable of applying phlogiſton to them. | : 

But we muſt obſerve, that metals reduced by either of theſe methods are 
only ſuperficially ſo, when the metallic maſſes are conſiderably large; and that 
when the metals thus reduced conliſt of fine molecules, theſe. molecules, 
although well reduced and provided with all their metallic properties, remain 
always disjoined and ſeparated from each other; either becauſe they are not 
ſmall enough, or becauſe they have not time to unite and agglutinate together, 
as they have when they are combined by nature ; for metals are certainly 
formed naturally by theſe methods : but the operations of our laboratories are 
very different from thoſe of nature. Accordingly, in practical chemiſtry a 
much more expeditious method for making theſe reductions is employed ; 
which is fuſion. | | 
The reduction of metallic calxes by fuſion is generally a quick and ay 
operation. It, however, requires certain attentions and management; whi 


(n) Rep, Concerning the ſubſtances which give a red color to ſtuffs, glaſs, enamels, 
&c. ſee the articles FLO.] ERS, FRuITs, CocHINEAL, Mapper, Kaamts, Lac, Drins, 
MANGANESE, POWDER of CASSIUS, ENAMEL, 
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are: 1. To mix accurately the metallic calx to be reduced with the proper 
quantity of the matter which is to give it phlogiſton. 2. To add to the mix- 
ture ſome ſaline or vitreous matter capable of facilitating the fuſion and ſepara- 
tion of the reduced metal from the ſcoria. 3. To prevent any communication 
wich external air, that the phlogiſton may not be burnt and conſumed, 4. To 
keep the fire low at firſt, that the too great ſwelling, which is generally 
occaſioned by the re- action of the — principle with metallic earths, 
may be prevented; and to raiſe the fire towards the end, ſo that not only the 
metal, but alſo the ſupernatant ſcoria, may be perfectly fuſed; whereas if the 
ſcoria was not well fuſed and tenacious, it would retain much of the reduced 
metal, and prevent it from falling down to the bottom of the crucible, 

The operations mult be very exactly performed, eſpecially in eſſays of ores, 
in which the preciſe quantity of metal is required to be known. Theſe eſſays of 
ores are in ſome meaſure the only reductions of this kind which are performed 
in practical chemiſtry, as the reduction of pure metallic calxes differs only from 
the former in requiring a leſs quantity of flux; becauſe theſe calxes do not, as 
the ores do, contain a difficultly fuſible earchy or ſtony matter: we therefore 
refer to the article Essav of Ores. Here we ſhall only obſerve, that when 
we treat very volatile ſemi-metals, as zinc and arſenic, the reduction ought to be 
made in veſſels perfectly cloſe; for inſtance, in an earthen retort. We find 
after the reduction theſe metallic matters ſublimed in the vault or neck of 
the retort. 

The reduction of metals which do not loſe their inflammable principle, as 

Id, filver, and mercury, is of another kind. As theſe metals can be only 

iſguiſed by the union they have contracted with ſome heterogeneous ſubſtance, 
they are to be reduced, not by reſtoring phlogiſton, but by ſome intermediate 
ſubſtance capable of ſeparating from them the matter which is united with 
them. Theſe intermediate ſubſtances muſt therefore differ according to the 
matter united with the metal. 

For inſtance, fulminating — may be reduced by fuſing it with ſulphur, or 
with fixed alkali ; becauſe either of theſe ſubſtances is capable of decompoſing 
the nitrous ammoniacal ſalt which gives the fulminating property to gold. Ses 
GorD (FuLMIinaTiNG). Luna cornea alſo is reduced by fuſing it ay large 
quantity, as, for inſtance, with twice its weight of fixed alkali; becauſe in this 
reduction the marine acid united with the ſilver is to be ſeparated, and the 
fixed alkali is capable of effecting that ſeparation. "The redutton of luna 
cornea is attended with difficulties, becauſe this compound is ſemi- volatile and 
very penetrating; ſo that when it is expoſed to fire, ſome part of it is always 
loſt, whether it exhales in, vapors or penetrates the crucible. Several chemiits 
recommend the reduction of luna cornea by fuſing it with fat marrers, which, 
from experience, | know to be à very bad method; for the marine acid has a 
ſtrong affinity with ſilver, and has no diſpoſition to unite with phlogiſton, or 
even with ſubſtances which contain much of it. | 

Luna cornea may alſo be well reduced by precipitation, and by rreati-g ir 
with other metals which have more affinity than ſi ver with marine acid, ſuch as 
tin, iron, regulus of antimony, Mr. Margraaf gives, in his Opuſcules Chemicuer, a 
proceſs which deſerves a place here; becauſe, according ty this cxcellent che- 
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miſt, a very pure ſilver is obtained, and without any loſs. It conſiſts in mixing 
well, in a glaſs mortar, luna cornea with ſome concrete volatile alkali, in the 
proportion of about five gros of luna cornea with an ounce and a half of 
volatile ſalt, to which a little water is to be added to give to the mixture a ſoft 
conſiſtence. This mixture ſwells with a kind of efferveſcence. After it has 
been triturated a quarter of an hour, three ounces of very pure mercury revived 
from cinnabar are to be added. The trituration is to be renewed for two or 
three hours, and half a gros of volatile alkali is to be added, to replace that 
which is diſſipated; and afterwards a larger quantity of water. Upon the addi- 
tion of this water appears a fine amalgam of ſilver, which is to be waſhed ſeveral 
times, till the water comes off clear. This amalgam is then to be diſtilled, by which 
the mercury is expelled, and all the ſilver which was contained in the luna cornea 
remains pure, excepting about four grains which have been waſhed away. 

The mercury of cinnabar is to be reduced or ſeparated from ſulphur, by 
mixing with the cinnabar any ſubſtance which has greater affinity with the ſul- 
phur than mercury has, ſuch as fixed alkalis, abſorbent earths, iron, copper, 
lead, ſilver, or regulus of antimony. Filings of iron are generally employed in 
this operation, an equal weight of which is to be mixed with the cinnabar, and 
the whole diſtilled together, by which the mercury will be raiſed and. collected 
at the bottom of the receiver under ſome water placed there to facilitate its 
condenſation. The ſulphur of the cinnabar remains in the retort united with 
the intermediate ſubſtance employed for the ſeparation, This mercury is called 
mercury revived from cinnabar, It is juſtly conſidered as very pure. 

DLXXXIII. REFINING. Refining is a term uſed in chemiſtry and 
ſeveral arts to ſignify the purification of ſome ſubſtance, particularly of metals, 
as gold, filver, copper, iron, &c. | | 

We ſhall here treat only of the refining of gold and ſilver; and for the 
refining of other ſubſtances we refer to their ſeveral articles. 

Gold and filver may be refined by ſeveral methods, which are all founded on 
the eſſential properties of theſe metals, and acquire different names according 
to their kinds. Thus, for inſtance, gold, having the property which no other 
metal, not even ſilver, has, of reſiſting the action of ſulphur, of antimony, f 
nitrous acid, of marine acid, may be purified by theſe agents from all other 
metallic ſubſtances, and conlequently may be refined. Theſe operations are 
diſtinguiſhed by proper names, as purification of gold by ontimeny, parting, con- 
centrated parting. dry pariing. In a ſimilar manner, as ſilver has the property, 
which the imperfect metals have not, of reſiſting the action of nitre, it may be 
refined by this ſalt: but the term refining is chiefly applied to the purification 
cf gold and ſilver by lead in the cupel. We ſhall therefore treat only of this 
latter manner of purifying theſe metals, referring for the others to the words 
Punr1FICATION and PARTING. See theſe words. 

he refining of gold and filver by lead in the cupel is made by the deſtruc- 
tion, vitrification, and ſcorification of all the extraneous and deſtructible metallic 
ſubſtances with which they are allayed. 

As none but the perfect metals can reſiſt the combined action of air and fire, 
without burning, that is, without loſing their inflammable principle, their metallic 
properties and forms, and without being changed into earthy or vitreous matters, 
incapable of remaining any longer united with ſubſt n.es in a metallic ſtate, 
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there is then a poſſibility of purifying gold and ſilver from all allay of imperſect 
metals merely by the action of fire and air; only by keeping the.n fuſed till ail 
the allay be deſtroyed : but this purification would be very expenſive, from the 
great conſumption of fuel, and would be exceedingly tedious. I have ſcen 
ſilver allayed with copper, expoſed longer than ſixty hours to a glaſs-houte fire 
without being perfe&ly refined: the reaſon of which is, that when a ſmall 
quantity only of imperfect metal remains united with gold or ſilver, it i; 
covered and protected from the action of the air which is neceſſary for the 
combuſtion of the imperfe&t metals, as of all combuſtible matters. See Ca- 
CINATION, 

This refining of gold and filver merely by the action of fire, which was the 
only method anciently known, was very long, difficult, expenlive, and imper- 
fect: but a much ſhorter and more advantageous method has been diſcovercd. 
This method conſiſts in adding to the allayed gold and ſilver a certain quantity 
of lead, and in expoſing afterwards this mixture to the action of the fire. Lead 
is one of the metals which loſes moſt quickly and eaſily enough of its inflam- 
mable principle to ceaſe to be in a metallic ſtate ; but, 'at the ſame time, this 
metal has the remarkable property of retaining, notwithſtanding the action of 
the fire, enough of this ſame inflammable principle to be very eaſily melted into 
a vitrified and powerfully vitriſying matter, called /izbarge. See LirHAROE. 

The lead then which is to be added to the gold and ſilver to be refined, or 
which happens naturally to be mixed with theſe metals, produces in their 
refining the following advantages: 1. By encreaſing the proportion of imperfect 
metals, it prevents them from being ſo well covered and protected by the 
perfect metals. 2. By uniting with theſe imperfect metals, it communicates 
ro them a property it has of — very eaſily a great part of its inflammable 
principle. 3. Laſtly, by its vitrifying and fuſing property which it exerciſes 
with all its force upon the calcined and naturally refractory parts of the other 
metals, it facilitates and accelerates the fuſion, the ſcorification, and the ſepa- . 
ration of theſe metals. Theſe are the advantages procured by lead in the 
' refining of gold and ſilver. | 

The lead which in this operation is ſcorified, and ſcorifies along with it the 
imperfect metals, ſeparates from the metallic maſs, with which it is then 
incapable of remaining united. It floats upon the ſurface of the melted maſs ; 
becauſe by loſing part of its phlogiſton, it loſes alſo part of its ſpecific gravity, 
and laſtly it vitrifies. 

1 heſe vitrified and melted matters accumulating more and more upon the 
ſurface of the metal while the operation advances, would conſequently ro- 
tect this ſurface from the contact of air which is abſolutely neceſſary for the 
ſcorification of the reſt, and would thus ſtop the progreſs of the operation, which 
could never be finiſhed, if a method had not been contrived for their removal. 
This removal of the vitrified matter is procured either by the nature of the 
veſſel in which the melted matter.is contained; and which being porous, abſorbs 
and imbibes the ſcorified matter as faſt as it is formed, or by a channel cur 
in the edge of the veſſel through which the matter flows out. | 

The veſſel in which the refining is performed is flat and ſhallow, that the mat- 
ter which it contains preſents to the air the greateſt ſurface poſſi 6 . This form 
reſembles that of a cup, and hence it has been called cupel. See P Te I. Fig. 10. 
The furnace ought to be vaulted, that = — be applied ul pn the * 
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of the metal during the whole time of the operation. Upon this ſurface a cruſt 
or dark- colored pellicle is continually forming. In the inſtant when all the 
imperfect metal is deſtroyed, and conſequently the ſcorification ceaſes, the 
ſurface of the perfect metals is ſeen, and appears clean and brilliant. This 
forms a kind of fulguration or coruſcation. By this mark the metal is known to 
be refined. If the operation be fo conducted that the metal ſuſtains only the 
preciſe degree of heat neceſſary to keep it fuſed before it be perfectly refined, 
we may obſerve that it fixes or becomes ſolid all at once in the very inſtant of 
the coruſcation ; becauſe a greater heat is required to keep ſilver or gold in 
. fuſion, when they are pure, than when allayed with lead. 

The operation of refining may be performed in ſmall or in large quantities, 
upon the ſame principles, — only with ſome differences in the management. 
As the refining of ſmall quantities of perfect metals is performed in the 
ſame manner as theſe metals are eſſayed, the eſſay being only a very accurate 
refining, we refer to the article Ess Av of the VALVUI of Silvrx. 
Large quantities of ſilver are thus purified, after the operations by which that 
metal 1s obtained from its ores. This ſilver, being always much allayed, is to 
be mixed with a ſufficient quantity of lead to compleat its purification, unleſs 
lead has been added in its firſt fuſion from the ore, or unleſs it has been extracted 
from an ore which alſo contains lead; in which latter caſe, it is allayed natu- 
rally with a ſufficient quantity, or more than ſufficient, for the refining of it. 
See Ox ES of SIIVER. One of the ores of this kind, which is treated in the beſt 
manner, is the ore of Ramelſberg in Saxony. The ſeveral operations which 
are practiſed in this country, abounding in mines and excellent metallurgiſts, 
have been exactly deſcribed by Schlutter. We ſhall here give a ſuccinct 
extract of the method of puritying large quantities of ſilver, from Hellot's 
tranſlation of Schlutter's work. | | 

The workmen give the name of the work to the lead containing filver, 
obtained by ſmelting the ore of Rameliberg. The firſt operation, called ning, 
upon this maſs of lead and filver, is performed in a furnace called a reverbe- 
ratory furnace, from the vaulted form, which makes the heat reverberate upon 
the ſurface of the metal. See à plan and ſection of this furnace, Pl ATE Il. 
Fig. 16 and 17, This furnace is ſo conſtructed, that the flame of the 
wood, which is put in the fire-place through a hole called the fire-hole, is 
directed ſo as to circulate over the work within the furnace. The flame is 
| thus directed by a current of air which is introduced through the aſh-hole, and 
paſſes out at an _ made at the fide of the place where the work is. The 
wood is conſiderably ſaved by this direction of the flame. In the furnace a 
large cupel or teſt is to be diſpoſed. This teſt is to be made with aſhes of 
beech wood well lixiviated, that the ſalt may be waſhed from them. See 
CvytL. In ſome founderies different matters are added to the aſhes, as ſand, 
lime, clay, calcined ſpar or gypſum. We may obſerve, concerning theſe 
additions, that they would be very injurious, and would make the teſt melt, 
if a ſtrong heat were applied; but the heat requiſite for fining is only moderate. 
See at the werd Essay the inconveniences and marks of too ſtrong a beat. 

When the teſt is well prepared and dried, all the work is to be put into it at 
once, which is generally ſixty-four quintals : the fire is then to be made in the 
fire place with faggots; but the fuſion is not to be too much haſtened, firſt, 
that the teſt may have time to dry thoroughly, which is very eſſential; for if 
any 


1 619 


any moiſture remained when the metal is melted, an exploſion might happen: 
ſecondly, becauſe the work of the ore at Ramelſberg, and of moſt others, is 
rendered impure by the mixture of many metallic matters, which ought to be 
ſeparated, otherwiſe they would ſpoil the litharge, and give a bad quality to 
the lead afterwards obtained from that litharge. Theſe extraneous matters 
found in the wart of Ramelſberg are, copper, iron, and matt. As theſe ſub- 
ſtances are hard and refraftory, they do not melt fo ſoon as the work, if the 
heat be moderate; and beſides, as they are ſpecifically lighter than the mixture 
of lead and ſilver, they float upon the ſurface of theſe two metals when melted, 
in form of a pellicle or ſkin, which is to be taken off. Theſe impurities are 
called the ſcum or firſt droſs. The remainder forms alſo a ſcum, which appears 
when the work has received more heat, but before the litharge has begun to 
form. This is a ſcoria which is to be carefully taken off, and is called the 
ſecond droſs. 

When the operation is come to this point, it is to be continued by means of 
bellows, the air of which is directed not on the wood, but on the ſurface of the 
metals, by means of iron plates placed for that purpoſe before the blaſt-hole, 
and which are called papillions. This air is not intended to encreaſe the fire, 
but to facilitate the combuttion of the lead, and to puſh the litharge to a chan- 
nel in the oppoſite ſide of the teſt. This channel is called the way of the litbarge, 
becauſe through this paſſage all the litharge, which is not imbibed by the teit, 
flows out of the furnace. The litharge which is found in the middle of the 
large lumps is friable, and crumbles into powder like fand. It is put in caſks, 
each of which contains five quintals of it, and is fold by the name of /alcable 
litbarge. It is uſed for various purpoſes, and particularly for glazing of earthen 
ware. The other part which remains is called cold /itharge. It is remelted 
and reduced to lead. This fuſion is called cold fuffon, and the lead produced 
from it, called cold lead, is good and ſaleable, when the work has been well 
purified from the extraneous matters mentioned above. The teſts impreg- 
nated with litharge are added to the ſame kind of ore- when ſmelted ; becaule 
they contain not only much litharge, which may be reduced to lead, but 
alſo ſome ſilver, in all refinings, whether in great or in ſmall, as Mr. Tillet 
obſerves. | 

When about two-thirds of the work are converted into litharge, no more of 
it is formed: the ſilver is then covered with a fort of white ſkin, which the 
refiners call lightening ; and they call the metal lightened filver or fined ſilver. 
The ſilver thus fined is not pure: every mark of it contains about four gros of 
lead: it is given to workmen, who compleat the purification of it in the ordinary 
method, that is, by a ſecond cupellation with a hotter fire; which latter purifi- 
cation is called refining, and the perſons who perform it are called run rg. The 
workmen employed in this firſt operation or fining give improperly the name 
lightening to the white ſkin formed on the ſurface of the ſilver, when brought 
only to a certain degree of fineneſs; for we know that in eſſays the lightening 
or coruſcation above-mentioned does not appear but when the filver is per- 
fectly fine, or, at leaſt, as fine as it can be made by cupellation. s 

A fining of ſixty- four quintals of work of Ramelſberg yields about eight or 
ten marks of fine ſilver, thirty-five or forty quintals of litharge, that is, from 


twelve to eighteen of ſaleable 17 from twenty-two to twenty- three of 
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cold lit „from twenty to twenty-two quintals of teſts, and ſix or ſeven 


quintals of droſs. The operation laſts from ſixteen to eighteen hours. 

If the ſilver before theſe operations was allayed with gold, it retains it 
ſtill after the fining and refining. The gold, if the quantity be conſiderable 
enough, may be ſeparated by parting. The operations for the purification of 

old by cupellation are perfectly the ſame as thoſe of ſilver. If the gold to be 
Pned contains ſilver, this ſilver remains with it after the operation; becauſe 
both theſe metals reſiſt the action of lead. The filver may afterwards be 
ſeparated by parting. 

DLXXXIV. REFRACTOR T. This word is applied to un- 
fuſible ſubſtances, or thoſe which cannot be melted in a violent fire. 

DLXXXV. REFRIGERATOR X. A refrigeratory is a 
copper veſſel ſoldered round the capital of the alembic. Its uſe is to contain 
cold water, which is to be renewed when it is heated, and the hot water is to be 
let out at a cock fitted to the refrigeratory for this purpoſe. The intention of 
this renewal of the water of the refrigeratory is to keep perpetually cool the 
capital of the alembic, that the vapors of the liquor which riſe in diſtillation 
may be condenſed more eaſily and more quickly. Theſe refrigeratories were 
much uſed formerly, and all alembics were furniſhed with them : but modern 
diſtillers find that this veſſel is not attended with the advantages formerly 
believed ; for the diſtillation cannot ſucceed unleſs the capital of the alembic be 
as hot, or almoſt as hot, as the cucurbit. Mr. Beaume obſerved, that when 
the capital was cooled by very cold water, the diſtillation is ſoon ſtopped, and 
does not again begin till the capital is conſideraly heated. 

The refrigeratory has for theſe reaſons been much neglected, and a worm 
ſubſtituted in place of it, which 1s indeed a kind of refrigeratory, but different 
from the other in this reſpect, that it is adapted to the noſe of the alembic, in- 
ſtead of ſurrounding the capital. See ALEM RIC, DisriLLAT ION, and Worm. 
See alſo PLATE I. Fig. 8. | 

DLXXXVI. REGISTE R. Regiſters are openings in different 
parts of furnaces, which are to be ſhut occaſionally with ſtoppers of burne 
clay. By means of regiſtzrs we may govern the fire as we pleaſe; for by 
opening or ſhutting them properly we may not only encreaſe or diminiſh the 
activity of the fire, but allo we may apply its action more to one part of the 
furnace than another, by giving direction to the current of air which paſſes 
thro* it, Notwithſtanding the utility of regiſters, they are much neglected. Many 
chemiſts have diſuſed regiſters, probably becauſe they did not find the advantages 
from them which they expected. The reaſon of this is, that regiſters have 
hitherto been ill made. Their principal: fault is, that they are generally too 
ſmall. A regiſter cannot have 1ts — effect unleſs it have an opening of 
two, three, or four inches, for a furnace, the internal diameter of which is a 
foot: but ve frequently ſee furnaces of eighteen or twenty inches diameter, 
with regiſters, the openings of which are ſcarcely eight or ten lines. Beſides, 
all thoſe who uſe furnaces are far from underſtanding their conſtruction. See 
Furnace. | 

DLXXXVII REGUL US. The name regulus is given by chemiſts 


to metallic matters when ſeparated from other ſubitances by fuſion. This 


name was introduced by alchemiſts, who expecting always to find gold in the 
| metal 
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metal collected at the bottom of their crucibles after fuſion, called this metal 
thus collected, regulus, as containing gold, the king of metals. But although. 
ſince the cultivation of philoſophical chemiſtry, theſe metallic maſſes com- 
ſed of ſeveral metals mixed together are frequently: called by this name, yer 
it is more particularly applied to certain ſemi-metals which have no proper 
name, ſuch as the regulus of antimony, regulus of arſenic, and regulus of cobalt. 

DLXXXVIII. REGU LUS T ANTIMONY. Regulus 
of antimony is the ſemi- metallic ſubſtance contained in mineral antimony, after 
it has been ſeparated by proper operations from the ſulphur which mineraliſes it. 

This ſemi- metal, when very pure and well fuſed, is of a white ſhining color. 
and is compoſed of laminæ applied to each other. It is one of the metallic 
matters which moſt eaſily takes the regular arrangement of parts which is 

roper to it. When it has been well fuſed, and afterwards cooled not too 
haſtily, and when its ſurface is not obliged to conform to the ſhape of any ſolid 
matter which touches it during the time of its hardening, its regular arrange- 
ment becomes ſenſible both externally and internally. This kind . cryſtalliſation 
forms then upon the upper ſurface of the regulus of antimony a fort of 
ſtar, compoſed of many radii iſſuing from one center. Alchemiſts diſpoſed to 
the marvellous, imagined this to be very myſterious and ſignificative, and that 
it was nothing leſs than a ſtar appearing to magi or ſages to conduct them 
to the cradle of the king. But this wonder has been reduced by Stahl in 
his Opuſculum Chemicum, and by Mr. Reaumur in a Memoir of 1724, to what 
it really is; that is, to the regular arrangement of the integrant parts of the 
regulus of antimony, when, by a perfect fuſion and flow cooling, they have 
had time and opportunity to place themſelves in that diſpoſition to which they 
naturally tend from their primary form: and ſince that time, chemiſts have 
found that this phenomenon is common to all metallic matters, which form, 
in ſimilar circumſtances, not ſtars, becauſe the integrant parts of each have 
peculiar ſhapes, but different figures no lets regular and dependent on the form 
of theſe parts. It is an effect abſolutely ſimilar to the regularity of the figure 
of ſalts in their cryſtallization. See CavsTALLIZATION. 

- Regulus of. antimony is moderately hard, but, like the other ſemi-metals, 
it has no ductility, and breaks in ſmall pieces under a hammer. 

It loſes + part of its weight in water. The action of the air and of water 
deſtroys its luſtre, as it does to all imperfe& metals, but it does not deſtroy 
and ruſt it fo effectually as it does copper and iron. 

This ſemi-metal is fuſible with a moderate heat, and as ſoon as it begins 
to be red-hot : but when it is heated to a certain degree, it fumes continually, 
and is diſſipated in vapors, becauſe it is ſemi-volatile, like the other ſemi- 
metals. | 

The fumes of regulus of antimony, when paſſing through air, form what 
are called argentine flowers of regulus of antim:ny. They are nothing but the 
earth of this ſemi-metal deprived of part of its inflammable principle, and 
capable of being reduced to the ſtate of regulus by its union with this principle. 
See FLowERS (ARGENTINE E). 1 

This regulus, by calcination with a moderate fire, is deprived of more and 
more of its phlogiſton, and is changed ſucceſſively firſt into a grey calx capable 
of being fuled by a ſtronger heat either into a vitreous and brittle matter, bue 

| brown 
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brown or opake, or to a reddiſh tranſparent glaſs, according to its degree of 
calcination. The former matter is a liver of antimony, and the latter a glaſs of 
antimony. See theſe words. Us 

If the calcination be continued longer, the calx of the regulus of antimony 
loſes more and more of its phlogiſton, color, volatility, fuſibility; and, laſtly, 
may be rendered ſimilar to the white calxes of antimony prepared by more 
expeditious proceſſes, called diaphoretic antimony, and bezoard mineral. 

Nitre detonates with this ſemi-metal, and accelerates more or leſs, accordin 
to the quantity of it employed, but always confiderably, theſe calcinations, as it 
does with all the imperfect metals. | 

Mineral acids diſſolve regulus of antimony very difficultly. ua regia is 
the beſt menſtruum of it. Nevertheleſs a very good combination of the marine 
acid with this metallic matter may be made by the proceſs for butter of anti- 
mony, Sulphur acts upon regulus of antimony; with which it forms a compound 
not different from mineral antimony. Liver of ſulphur diſſolves it effectually, 
and forms with it an antimoniated liver of ſulphur, more or leſs alkaline, from 
which a kermes mineral and golden ſulphur of antimony may be obtained, 

We only lightly mention here theſe preparations of regulus of antimony. As 
they are made moſt commonly, and even moſt convemently, with antimony, 
they are more particularly deſcribed under the article ANTIMONY, and under 
the articles of the ſeveral names by which they are known. 

Regulus of antimony is ſeldom found within the earth in any other ſtate 
than mineraliſed by ſulphur, and in form of antimony. Mr. Anthony Swab 
mentions, in the Memoirs of the Swediſh Accademy for 1748, that he had 
found, in a mine near Salberg in Sweden, a regulus of antimony not mineraliſed. 

Regulus of antimony s eaſily obtained pure and dilengaged from ſulphur, 
by the ordinary proceſs for obtaining metallic matters from their ores, that is, 
by calcining them, and thus depriving them of their mineraliſing ſubſtances, 
ſulphur and arſenic, and afterwards by fuſing the metallic earth with a matter 
proper to give it phlogiſton. Thus, by fuſing the grey calx of antimony, for 
inſtance, with black flux or ſoap, we ſhall obtain a fine regulus of antimony, 
as Kunckel has ſhewn, and as Mr. Geoffroy afterwards practiled. But the or- 
dinary method of making ſmall quantities of the regulus in laboratories, and 
deſcribed in books of chemiſtry, is more expeditious, becauſe calcination is 
avoided. It conſiſts in mixing four parts of crude antimony with three parts 
of tartar and one part and a half of nitre; in detonating this mixture, by parts, 
in a large red-hot crucible ; and afterwards by railing the heat ſo as to produce 
fuſion, When the crucible is cold, it is to be broken, and at the botrom may 
be found a regulus of antimony lying under a faline ſcoria, from which it 
is eaſily ſeparated by the ſtroke of a hammer, as has been ſaid under the word 
antimony. © | be 22300 | 

The nitre added in this operation conſumes quickly the largeſt part of the 
ſulphur of the antimony. The tartar is burnt and alkaliſed. This alkali, mixed 
with a part of the alkali of the nitre, ſeizes a portion of the ſulphur of anti- 
mony, with which it forms a liver of ſulphur ; and this liver diſſolves in its 
turn a portion of the regulus of antimony, which conſequently remains in the 
ſcoria, The ſcoria alſo contains a certain quantity of vitriolated tartar formed 
by the acid of the portion of ſulphur, the phlogiſton of which has been — 
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during detonation, and by a part of the alkalis of nitre and of tartar. As tartar 
enters largely into this mixture, and as it contains much oil, a ſufficient quan- 
tity of phlogiſton remains (as the quantity of nitre uſed is but ſmall) to re- 
duce the earth of the antimony to a metallic ſtate. | 

We may eaſily perceive that this fuſion of the ore of regulus of antimony, 
with intention to ſeparate from it the regulus, has no other advantage than that of 
being very expeditious, becauſe the calcination, which is long, is avoided. 
But it does not procure all the metallic matter of the ore, ſince a part of 
it always is combined with the liver of ſulphur in the ſcoria; and alſo as regulus 
of antimony is volatile, much of it is diſſipated in fumes during the detonation. 
This method, therefore, which without this inconvenience would be well 
adapted for obtaining at once a metal from a crude ore, is evidently unfit for 
the purpoſe of eſſay, in which caſe, great care muſt always be taken that no 
liver of ſulphur be formed during the operation, For this reaſon the ore muſt 
be deprived very accurately of all its ſulphur by torrefaction before it is fuſed. 
Some chemiſts even avoid the uſe of alkaline fluxes, as the black and white 
fluxes; in fuſions for eſſays of ores, becauſe a ſmall quantity of ſulphur frequent- 
ly adheres 3 to the ore, notwithſtanding the calcination; and this method 
is certainly the ſafeſt and moſt accurate. But when the preciſe quantity of 
metal contained in the ore is not required, we may conveniently uſe this fuſion 
of crude mineral with crude flux, as is uſually done for the obtaining of regulus 
of antimony in chemical laboratories. 

Regulus of antimony is one of the moſt important metallic matters, becauſe 
it furniſhes ſome very powerful remedies. When taken in ſubſtance, it is 
emetic and purgative, but is uncertain in its effects, becauſe it only acts when 
it is diſſolved, or corroded by the ſubſtances it meets in the prime viz, and 
becauſe theſe ſolvents are very various, according to the nature of the aliments, 
and alſo to the variable ſtate of the temperament. When the uſe of antimony 
was firſt introduced, ſmall globules of the regulus were taken internally, which 
paſſed through the inteſtinal canal, and laſtly were thrown out of the body 
along with the evacuations which they occaſioned. As theſe globules or pills 
were neither diminiſhed nor altered ſenſibly after theſe operations, and as they 
were capable of ſerving an indefinite number of times, they were called 
perpetual pills, Cups allo were made of the regulus of antimony, in which 
wine being left, acquired a purgative quality; but as the wine diſſolved more 
or leſs in proportion to the quantity of acid contained in it, and as wine is very 
various in this reſpect, hence the effects of this wine were not more certain 
than thoſe of the perpetual pills. Since the diſcovery of | better antimonial 
preparations, theſe ancient remedies have been neglected. Their uncertainty, 
and even the dangerous accidents which they frequently occaſion, have un- 
doubtedly contributed not a little to the oppoſition. that many phyſicians, 
otherwiſe perſons of merit, made for a long time to the uſe of antimony, when 
it was firſt introduced into. medicine. The famous quarrels excited concerning 
antimony are well known. On both ſides of this conteſt there were, ſome 
reaſon and ſome error. They who rejected the ule of antimony certainly erred. 
in proſcribing a ſubſtance capable of furniſhing ſo excellent remedies ;. and 
the moſt zealous partiſans of it were too extravagant in their praiſes, at a time 


when its qualities and the methods of preparing it were not well known, and 
when 
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when the effects of the antimonials then adminiſtered were ſo uncertain and 
dangerous. 22 | 

Regulus of antimony is allo uſeful in many arts. It enters into the compo- 
ſicions for metallic ſpeculums of teleſcopes, and for printing types. 

According to Mr. Geoffroy's table of affinities, it unites with metals in the 
following order. Iron, copper, ſilver, and lead; and according to Mr. Gellert, 
with zinc, iron, copper, tin, lead; ſilver, biſmuth, gold. | | ; 

DLXXXIX. REGULUS MARTIAL) of ANTIMONY, 
or REGuLus of AnTiMony PRECIPITATED by METALs. Regulus of anti- 
mony has much leſs affinity with ſulphur than moſt other metallic matters, 
as iron, copper, tin, lead, ſilver, and biſmuth. Accordingly, when crude 
antimony is fuſed with a ſufficient quantity of any of theſe metals, the regu- 
line part may be ſeparated from the ſulphnr. A true precipitation is then 
made by the dry way. Is iron, of all metals, has moſt affinity with ſulphur, 
it is preferable to any other for the ſeparation of regulus of antimony by this 
precipitation. * | 3 \ 

The proceſs uſed for: that purpoſe conſiſts in making ſome horſeſhoe-nails 
white-hot in a crucible (theſe nails being ſoft iron and eaſily fuſible with ſul- 
phur), to which is to be added twice their weight of crude antimony, and in 
procuring by a ſtrong heat a fuſion of the whole, after having covered the 
crucible. The iron which (unites. with the ſulphur of the antimony is by its 
means perfectly fuſed ; and, being rendered lighter than the reguline part of 
the antimony then deprived of ſulphur, riſes ro the upper part of the melted 
maſs, while the regulus ſinks to the bottom. | 

If the fuſion has been compleat, we ſhall find upon breaking the crucible, 
when cold, a fine regulus of antimony covered with a hard ſcoria, which is a 
combination of iron with the ſulphur of antimony. The moſt eſſential point 
to be attended to in this operation is to give a ſufficient heat for a perfect 
fuſion ; but as this heat muſt be very ſtrong, moſt of the proceſſes directed 
in books for the preparation of this regulus, order the addition of a quantity 
of nitre equal to a fifth part of the antimony employed, as ſoon as the fuſion 
commences. This nitre detonates with the phlogiſton of the ſubſtances con- 
tai ned in the mixture, its detonation makes it conſiderably more fluid, and this 
nitre, when alkaliſed, mixing with the ſcoria, forms a liver of ſulphur, which 
diſſolves a portion of the metals, and makes the ſcoria more fluid by giving to ir 
a ſaline quality. © 

Lemery and many others dire&, that the regulus ſhould be afterwards fuſed 
thrice, and that in the firſt of theſe three fuſions an eighth part of crude an- 
timony, with the ſame” quantity of nitre as in the former fuſion, ſhould be 
added, and the nitre only in the two latter fuſions. | 

The erude antimony added in the ſecond fuſion is intended to carry off by 
means of its ſulphur a part of the iron which may be united with the regulus, 
and the nitre which is to be added in each of the following fuſions is intended 
to purify further the regulus from any remaining portion of ſulphur. The 
intention then of all theſe preparations is only to obtain a pure regulus of 
- antimony, which may be, obtained otherwiſe much more eaſily, See the preceding 


article. 
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"DXC. REGULUS HFT AR SENI C. This is white arſenic, 
to which the properties of a ſemi-metal have been given, by combining it pro- 
perly with a fufficient 212 912 | 
12 lus of arſenic: may be by ſeveral methods. The proceſs anciently 
uſe for this purpoſe conſiſted in mixing four parts of 'arſenic with two parts 
of black flux, one part of borax, and one 7 um of filings of iron, or of copper, 
and:quickly fuſing the mixture in a crucible. When the operation is finiſhed, 
a regulus of arſenic will be found at the bottom of the crucible, of a white livid 
color; m———— id. The iron and copper e in this proceſs are 
not intended, as in the operation for the martial regulus of antimony, to pre- 
cipitate the arſenic, and to ſeparate it from ſulphur or any other ſubſtance; for 
the white arſemic is pure and nothing is to be taken from it, but, on the con- 
trary, the inflammable principle is to be added to reduce it to a regulus. The 
true uſe of 'theſe me inithe preſent operation is to unite with the regulus of 
arſenic, to giveit more body, and to prevent its entire diſſipation in vapors. Hence 
the addition of iron, while-it procures theſe advantages, has the inconveniency 
of altering the purity of the regulus: for the metallic ſubſtance obtained is 
à regulus of arſenic allayed with iron. It may, however, be purified from 
the iron by ſublimation in a cloſe veſſeb; by which operation the reguliſed 
arſenical part, which is very volatile, is ſublimed to the top of the veſſel, and 
is ſeparated from the iron, which, being of a fixed nature, remains at the bot- 
tom. We are not, however, very certain that in this kind of rectification, 
the regulus of arſenic does not carry along with it a certain quantity of iron; 
for in general a volatile ſubſtance raiſes along with it, in ſublimation, a part of 
any fixed matter with which it happened to be united. | 
Mr. Brandt propoſes! another method, which we believe is preferable to that 
deſcribed. Hie directs that white arſenic ſhould be mixed with ſoap. Inſtead 
of the ſoap, olive oil may be uſed, which 1 have found to ſucceed well. The 
mixture is to be put into a retott or glaſs matraſs, and to be diſtilled or ſub. 
limed with a fire at firſt very moderate, and only ſufficient to raiſe the oil As 
the oils, which are not volatile, cannot be diſtilled but by a heat ſufficient to 
burn and decompoſe them, the oil therefore which is mixed with the arſenic 
theſe alterations, and after having penetrated the arſenic thoroughly, 
is reduced to a coal + When no n vapors riſe, we may then know 
that the oil is reduced to coal. Then the fire muſt be encreaſed, and the 
metalliſed arſenic will be ſoon ſublimed to the upper part of the veſſel, in the 
inſide of which it will form a metallic cruſt. When no more ſublimes, the 
veſſel is to be broken, and the adhering cruſt of regulus of arſenic is to be 
teparated. Ie regulus obtained by this firſt operation is not generally per- 
fect, or not entirely ſo, as à part of it is always overcharged with fuliginous 
matter, and another part has not enough of phlogiſton, which latter part adheres 
to the inner ſurface of the cruſt, and forms grey or brown cryſtals. This ſub- 
limate muſt then be mixed with a leſs quantity of oil, and ſublimed a ſcond 
ume like the firſtʒ and even, to obtain as good a regulus as may be made, a 
third ſublimation in a cloſe veſſel, and without oil, is neceſſary. During this 
operation, the oil which: riſes is more fetid than any other empyreumatic oil, 
and is almaſt inſupportable. This ſmell certainly proceeds from the arſenic, 
the ſmell of vhich is exceedingly ftrong and diſagreeable, when it is heated. 
377 $4 | L1I Regulus 
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Regulus of arſenic, made by the method I have deſcribæd, and Mhich I con · 
fider as the only one which is pure, has all che properties af à ſemi - metal. 
It has metallic gravity, opacity, and! Juſtre, It ele is white and lividgvig 
rarniſhes in the air; is very hrittle, but milch more: mla then any; ether 

ſemi- metal. It caſily loſes its in flamahle principle.) when! ſnhlimed in weſitts 
into which the air has acceſs; the ſublimate -having: the: appeatanct i grey 
flowers, which by repeated fublimations become entirely | 
do white cryſtalhae ae nic. nod 2 et 2d Fay riet Yo: clot x 

When regulus of arſenic is heated quickly and ſtjongly'ih apen air, as under 
a muffle, it burns with @ white: or: bluiſh flame, and diſſipatis in à thick fume; 
which has a very fotid ſmellʒ bake tat f garlic. ics! 01 bur thts bd edt 
- Regulus of arſenic may he combinedanidbcacidh 


N oy: rears „hi 
arſenic. alſo gan unitæ vnh theſe ſubſtances, we:teferiitqq tarticin .. W'̃e ſtiall 
only obſerve her, that, acrordiug to Mr. Brandti:in th Swedifa Memmnirs, the 
regulus of arſenic canngt be united with mercury. Alte the phenomena ex. 
hibited by white arſenic and regulus of arſenic i s, and allays are pro: 
bably the ſame, yet an accurate compariſon of theſe would deferye: notice, 
eſpecially if the regulus)employed were well; made fur ſome: difference: muſt 

raceed- from - the + greater: or leſs quantity f phlogiſton with which ät ig 
— eee ed 07. Lacie i ioplov N ei dir 1G eine 
DXCI. RE GU LUS FT CO. BAL. T. Regulus of cobalt 
is a ſemi-metal lately diſcovered, and not yet perfectly well known. It receives 
its name „e it can only be extracted from the mineral pro- 
| rl ſo call LT I 34; C3IW. XC 218 2 8d! duales 8 | 190 8 . 101 
Pe The proceſs by which this ſemi: metal is obtained is ſimilar to thoſa © generally 

uſed for the extraction af metals from their ores. The cobalt muſt be: oughly 
torrefied to deprive ĩt of all the ſulphur and arſenic: it contains, and the un- 
metallic earthy and ſtoney matters muſt be ſeparated by waſhing. The cobalt 

thus prepared is then to be mixed with double or triple its quantity of black 
flux, and a little decrepitated ſea - ſalt, and muſt be fuled either in a forge or 

in a hot furnace. For this ore is very difficult af fuſio mm. 
When the fuſion has been well made, we find upon breaking the crucible, 

after it has cooled, a metallic regulus caveredi with a ſcoria of a daep blue color. 
The regulus is of -a white metallic color. The ſurface of its fracture is cloſe 

and ſmall grained. This ſemi- metal is hard, but brittle. When the fuſion 

has been well made, its ſurface appears to be carved with many convex threads 
which croſs each other diverſely. As almoſt all cobalts contain alſo biſmuth, 

and even as much as of the regulus itſelf, this hiſmuth is reduced by the fame 
operation, and precipitated in the ſame: manner as the regulus of cobalt; for 
although theſe two metals are frequently mixed in the ſame mineral, that is, 

in cobalt. they are incapable of uniting together, and are always found diſtinct 

and ſeparate from one another when they are melted together. At the bottom 

of | the crucible then we find both regulus of cobalt and biſmuth. The latter, 

| having a greater ſpecific gravity, is found under the former. They may be 
ſeparated from each other by. the blow of a hammer. Biſmuth may be eaſily 
diſtinguiſhed from the _ of cobalt, not only from its ſituation in the 
crucible, but alſo by the large ſhining facets which appear in its fracture, and 

. which are very different from the cloſe, aſh- colored grain of regulus of cobalt. 


This 
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This ſemi- metal is more difficult of fuſion than any other, is lef eaſily 
calcinable, and much leſs volatile. Its calx is grey, and more or leſs brown ; 
and when 92 with vitrifiable matters, it changes into a beautiful blue glaſs 
called / This calx then is one of thoſe which, preſerve always a part 
of their late principle. It is ſoluble in acids as the regulus is. This 

iich l ſoluble in vitriolic, marine, nitrous acids, and in aqua regia, to all 

ich it communicates. colors. The ſolution, in vitriolic acid is reddiſh ; the 
ſolution in marine acid is of a fine bluiſh-green when hot, and its color is 
almoſt total * when cold, but is eaſily recoverable by heating it, with- 
out being obliged; to uncork the bottle containing it, This ſohption of the 
calx or regulus of cobalt is the baſis of the ſympathetic ink, for without marine 


acid this ink Cannot be. 8. 208 IdR. {SYMPATHETIC). 
All, the ſolutions of ler of cobalt may, be precipitated by Alkalis, and 
theſe e are 5, which color they, retain when vitrified with the 
n. 
t only ap ink i but alſo regu plus of cobalt, may be made from the 


zaffre rin ſald, which is nothing Se than the calx of regulus of cobalt 
752 n Kant For this purpoſe we muſt ſe arate 


cit r of flints from it by LOOP: as Mr. We 


unites 0 wer of ſulphur, an ion it e is bf We that 2 
Beaumẽ could not ſeparate my 10 W otherwiſe than by precipitation 
an acid. _ _,. 
85 curious ing, ks are : wit to by diſcovered concerning 
— e el 12 95 Fi 17 to receive fufther inf 8 Fr 
cavors G chemiſts Tho — 128 the e of it Fig 
alles. — has made conſiderable experiments on fhls 19. 21 . paſt of 
which he C ynicates to · the public in bis ourſe of Chet I the new 
remarks in this article are from him. We wiſh that this able chemin Rata pub- 
85 the numerous . $ he. has 5 on this ſubject. See CoBALT, Ins 
Y 9 8 ZURE," ZAFFRE, a8d OMALT, _ 
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The name ren in its moſt general ſeriſe might be 


- all ſolid or concrete oily ſubſtances, not only thoſe particularly called 
refs, as maſtich, ſandarach, white pitch, &c. but alſo to , wax, butter, fat, 
a But theſe concrete ah dl s differ ſo much from each other, that they 
ought to be more e 23 nguiſhed. 
uſt, . we may bſerye, e very ſolid oily ſubſtance owes Its con| ſtence to 
a ſaline, and od rally to an nA matter; fo for, we know, that lava oil f may be 
rendered thick y the addition of an acid, in propo oportion to the a ga Hy ity BF acid, 


and pf ft, combination. We ſo . that 'by accathpotiog concrete 


ils by diftillation,, we obtain a quantity of acid ſo much greater, or {6 much 

— this on. thick or more ſolid ; or at leaſt, that the quantity of liquid 

il © . by this diſtillation is Feen dle to the 0 e of acid 
* - 
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But all concrete oils may be naturally combined with a ſufficient quantity of 
acid, to give it this conſiſtence, in two manners; for either they have received 
originally from nature a ſufficient quantity of acid, or elſe, being formed origi- 
nally fluid, they have loſt by evaporation the part which is the moſt thin, moſt 
volatile, and leaſt charged with acid, or leaſt perfectly combined with acid; by 
which the proportion of well combined acid is mor and more encreaſed 
5 0 portion which is not evaporated, and which, is therefore rendered 
t c er. - * 4 # « % | 4 TT T2 
According to this diſtinction, concrete oils are naturally divid d into two claſſes, 
the former comprehending thoſe which are always found in a ſolid ſtate, as wax 
butter, and the fat of animals, and the latter comprehending the thickened'or 
conſolidated reſiduums of oils, which, from a liquid ſtate; have become toncyere 
by the diſſipation and evaporation of cheir moſt fluid part. This ſecond claſs 

includes all concrete oils, to which the name of teſms has been applied. The 
properties of all concrete oils of the former claſs ſhew inconteſtably that theſe 
oils, or oily concretions, are of the kind of oils which are moſt ſweet; moſt 
unctuous, leaſt inflammable, and leaft volatile. Accordingly, all theſe atters 
relemhle each other eſſentially, and only differ from one abo =o their greater 
or leſs ſolidity: but the refins of concrete ails of the ſekond claſß ire very dif- 
ferent from on. angthery ſome of them having a ſtrong atomatic ' — 
diſſolving eaſily and entirely in ſpirit of wine, and others Having little qr tio ſtr uU, 
at leaſt when cold, and beivg totally Uaſolüble i f irit of wine; ſuchlas gun 
copal. Theſe properties ſo different among ſubſta cee, "conftinded vnde bac 
general name, ſhew that the liquid oils whence they were formed were 
efſchtially different.” Ty former refins e to be'conlidered. 40, the feſichrüms 
of cla oils. and natural Vallams, fine 'theF/,evidently stein the priocip/l 
Properties of, theſe. ” The latter can only be the teſiduucms of certain oils nb 
volatile, 'unſoluble ih ph of wine, but capable of becotning'rancid,” thick, an- 
dry ; as oil of linſeed, hemp, nuts, &c. for theſe oils, kept à long time _ dry 

place, in open ſhallow veſſels, become concrete, tranſparent, deprived of x 
ſmell; and unſoluble in fpirit of vine, like the po led gium-copal. Natura 
reſins of this latter claſs are much raret than thoſe: the Flr auſe mo 
vegetables have a ſuperabundant efſential oil chan a ſuperabundince of drying 
oil, which is not volatile; or, at leaft, this ſecond kind of bil is leſs cabily 
evapbrable than the former. neee 

Reſinous matters have not been W ff examined. We might probably 
find many of them ſimilar to copal, and alſo others, which, proceeding fro 
the two kinds of oils above deſcribed, mixed and evaporated together, would 
partake at the ſame” time of the two kinds of refins reſulting from theſe, and 
would bold & fimilat relation to the two Kinds of reſins which gum-reſins hold 
to gums and reſins. Amber and other folid birumens;' which alſo are oily 
concrete matters, unſoluble in ſpirit of wine, and evidently of vegetable origin, 
are probably formed by oils not volatile, thickened and tardened by age, or by 
intimate combination with mineral acids. oo To nn 
_ Reſins, being only thickened balſams, collected, as theſe balſams are, 
upon trees and plants from which they have exſuded. Several of them are 
obtained by art. Such is the black pitch, which is obtained by making it _—_ 
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and exſude, by means of heat, from firs, pines, and other trees of this kind, 
which contain large quantities of it. Such allo are the reſins of jalap, ſcam- 
monyy and turpeth, which are obtained for medicinal uſes, by digeſting the 
vegetables containing them previouſly well dried, in ſpirit of wine, from which 
they are afterwards ſeparated by adding a large quantity of water. 

Reſins are employed for many purpoſes. The cheapeſt kiads are uſed for 
torches, and to cover the outſides of ſhips and boats. The fine, tranſparent 
reſins compoſe varniſhes. Many of them are employed medicinally ; either ex- 
ternally, as, for inſtance, thoſe which enter into the compoſition of ointments 
and plaſters ; or internally, as the reſins of ſcammony, jalap, turpeth, which 
are purgative. Other reſins, the ſmell of which is agreeable, as, tor inſtance, 
benjamin and ſtorax, are employed as perfumes. See the articles Bats Aus, 
BirTuUMens, O1Ls, and Gum-Resins. See alſo the. Dictionary of Natural Hiſtory 
for the particular detail of the different kinds of reſins and their uſes. 

DXxCill. RE TOR T. Retorts are veſſels employed for many diſtil- 
lations, and moſt frequently for thoſe which require a degree of heat luperior 
to that of boiling water. This veſſel is a kind of bottle with a long neck ſo 
bent, that it makes with the belly of the retort an angle of about ſixty degrees. 
From this form they have probably been named retoris. The moſt capacious 
part: of the retort is called its belly. Its upper part is called the arch or roof of 
the retort, and the bent part is the neck. See PLATE I. Fig. 1. and 2. 

Retorts differ in form and materials: their bellies are generally round: ſome 
of them are oblong and ſhaped like a cucurbit: theſe are called Englih retorts. 
They are prefe for the diſtillation. of matters which are ſubje& to ſwell and 
to paſs into the receiver before they be decompoſed. | 

A retort which has a little hole pierced in its roof is called a tabulated retert. 
This, hole muſt be capable of being exactly cloſed with a ſtopper of proper 
materials. V of this kind are employed in diſtillations, where fore 
matter muſt be introduced into the retort after the receiver is joined to it, 
as in the diſtillation of ſmoking marine acid, and in the operations for pro- 
curing the ſeveral kinds of cly{ſvs. hs 

If the retort be well made, the above-mentioned inclination of its neck muſt 
be 'moſt favorable to diſtillation. When the neck is too much inclined, the 
receiver cannot be conveniently luted to it, and is alſo by this form brought too 
near the furnace. If the neck be too little inclined, the vapors or liquors 
which riſe in diſtillation can ſcarcely flow into the receiver from want of ſuffi- 
cient deſcent, and only circulate in the belly of the retort. Retorts, when too 
ſtrait in their bending, are very faulty. This form muſt be an impediment. to 
diſtillation : the paſſage therefore from the belly to the neck of the retort mult 
be free and wide, and gradually diminiſhing to the extremity of the neck or the 
mouth of the retorrt. e OREN 
| Retorts of different materials are uſed in chemical operations, of common 

s, cry ſtal · glaſs, ſtone-ware, iron. Retorts of glaſs are uſed for all opera- 
tions which require a leſs heat than is ſufficient for their fuſion. Earthen 
retorts are neceſſary where. great heat is requiſite, as in the preparation of phoſ- 
phorus. Iron retgrts are not much uſed, as they can only ſerve for che diſtil- 
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lation of ſubſtances which cannot act upon this metal, and as theſe ſubſtances 
are few in number. They can ſeldom be employed but for the diſtillation of 
mercury and of animal matters. | . 
DXCIV. REVERBERATOR T. See Fuanacs... 
DXCV. REVIVIFICATIO N. Se RRDUcrIiOx. 
DXCVI. RH U B AR B. () 
DXCVII. RISI GAL. The ſame as Rr Ata Rx. | 
DXCVIL ROASTING of ORES, See SMtLTinNG of 
M A 


Ones. X ' 
DXCIX. ROSE R Y. (o) 112 | 0193: S100 $354 
DC. RUBIN of ANTIMON Y. This is a kind of liver 
of antimony, made with equal parrs of nitre and crude- anti ; detonated 
together, to which is afterwards added an equal part of common ſalt; but as 
the addition of the falt is uſeleſs, the preparation is not now employed. It is 
alſo called magneſia ns See AnTIMONY and Liver of ANTIMONY. 

; U (ARSENICA'L): This preparation is red 
realgar, to which, by fuſion and cooling, a tranſparency is — which makes 
it reſemble a ruby; in which reſpect only it differs realgar. See 


RRALOAR. | 
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(n) RyuBARB. An ounce of Rhubarb, 2 extract does not Surge, although 
reduced into groſs powder, yielded with the extract made by water after ſpirit does, 
highly rectified ſpirit of wine three drams as if its purgative quality reſided chiefly in 
of extract, and ' afterwards with water two a combination of gummy and ſaline matter. 
drams, two ſcruples and a half: the ri. Neumann. 9.07 , 
duum weighed two drams twelve grains. () Ross Maxx. The only actiye prin- 
By applying water firſt! to another ounce, _ eiple in this plant is the eſſential oil, The 
five drams, two ſcruples and a half of extract gummy extract, diveſted of the oil, has no 
were obtained, and of the reſiduum five. remarkable taſte any more than ſmell. The 
grains only were ſoluble in ſpirit of wine. refinous extract retains a conſiderable patt of 
hubarb appears from theſe experiments to the flayer of the herb, and of the eſſential 
contain much more gummy. or mucilaginous oil. It fragrance id communicated by in · 
than reſinous matte; and hence ſpirituous "fuſion or by diſtitlation to ſpirit or to Water. 
tinctures of it are not precipitated” or ren- Vinous ſpirit, impregnated by diſtillation 
dered milky by addition of Water, like the with the flavor of roſemary, is called Hun- 
tinctures of moſt other vegetables. aer. The flowers of this plant con- 
The yellow color of rhubarb is remark- tain, little or no ſmell, and no oil could be 
ably leſs deſtructible than many other ve- collected from the diſtilled water: but from 
foreis and ocher forty-eight ounces of leaves, three drams 
acids, which deſttoy the color of ſaffron, And half à ſcruple of oil were obtained 
turn eric, &c -make-no change in that of diſtillation. Tournefort obſerves, that tho 
rhubarb; or at moſt render it only turbid. . forts, of roſemary, which proc neither 
Volatile ſpirits heighten the color, and in- flowers nor ſeeds, and whic ve very hard 
eline it to red. Fixed. alkaline ſalts have | ſhrubby ſtalks and long narrow leaves, ſmell 
this effect in a greater degree, Solutions ſtrongly like camphor, and yield, on diſtil- 
of green vĩtriol and other chalybeate liquors, ling a large quantity for the purpoſe of ob- 
change the color of infufions of rhubarb to taiming their oil, a portion alſo of actual. cam : 
an inky dlackneßß; a mark that this root is phor. Neumann. 19950 28 2535197 
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DCII. RUS T. This name is particularly applicable to the earth of 
iron decompoſed by the action of water and of air; but it may be given to the 
earth of any other metal capable of ſuch decompoſition, as copper, and all other 
metallic matters, excepting the perfect metals. Thus verdegriſe might be called 
the ruſt of copper. The kind of ceruſs formed upon lead, expoſed to a humid 
air, may be called ruſt of lead, &c. See the articles of the ſeveral metallic 
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DClIII. AF FRE. 
DCIV. SAFFRON. 
DCV. SAFFRON 


ſaffron to many preparations which have a yellow color, like 
particularly to the earth or ruſt of iron which has that color. 


and 


8. 


See ZAFFRE. 


(2). 
of I R O N. Chemiſts have given the name 


of ſaffron, 


As iron may be deprived of its phlogiſton by the combined action of air and 
of water, by that of air and fire, and, laſtly, by acids, different names have 


been given to ſaffrons of Mars, 


or ferruginous earths 2 theſe 
ſeveral agents. The ruſt of iron made by humid air is calle — Fos 
1 


prepared with dew, or aperitive 
vitriolic acid or ſulphur, is alſo c 


ETnioes MARrTIAL and IRom. 


on of Mars. Iron, 


el 


dephlogiſticated b 


aperitive ſaffron of Mars. Laſtly, that 
which is reduced into a calx by the action of fire, is called aftringent 
Mars. See, for the medicinal virtues of theſe preparations of iron, . 


on of 
articles 


As the ſaffrons of iron acquire different ſhades of red and orange colors, 


which they preſerve when melted with very fuſible vitrified matters, 


employed for painting on 1 om pottery, porcelain, and for giving colo 
es. 


to glaſs, or imitations of precious 


'(p) Sarrrxon. Both water and ſpirit 
extract the color and virtue of n. 
The former liquor improves the ſmell and 
heightens the color, whilſt the ſpirit ſeems 
rather to weaken both. . drying two 
ounces and a half of the beſt ſaffron in the 
heat of a water- bath, half an ounce of liquor 
was obtained, which had an exceeding ſtron 
ſmell, but had not the appearance of oil, 


are 
r 


This is the active of the ſaffron, which 
diſorders the head — ſenſes. Six drams of 
extra were obtained from an ounce of dried 
ſaffron by means of water, and five drams 
and one ſcruple were obtained from another 
ounce by means of ſpirit, Rectified ſpirit 
acquired no ſmell or taſte by diſtillation 
from dried ſaffron ; but water being thus diſ- 
tilled acquired a ſtrong ſmell, Neuman. 
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DCVI. SAFFRON T METALS. Saffron of metals is 
the metallic earth of antimony, half deprived of its ſulphur and phlogiſton by 
detonation of crude antimony with nitre, and afterwards well waſhed ; or it is 
liver of antimony deprived of all ſaline matter by a ſufficient waſhing. This 
preparation is a violent and uncertain emetic, not uſed by prudent phyſicians. - 
See Liver of ANTIMONY, and TARTAR (EMeTiIC). | 

DCVIL SALMIA C. This word is an abridgement uſed by ſome 
for ſal ammoniac. See AMMONIaAC (SAL). 

DCVIII. SA LT. The word falt, which is ſynonimous with faline 
matter or faline ſubſtances, when taken in its moſt general ſenſe, is of all 
chemical terms that which is applicable to the greateſt number of individuals. 
In fact, the number of different bodies, which have what chemiſts call a ſaline 
character, or which poſſeſs the principal ſaline properties, is ſo great that 
they are very far from being all known, as we ſhall atterwards ſee. 

The eſſential properties of all matter, which ought to be conſidered as ſaline, 
are, to affect the ſenſe of taſte, to be ſoluble in water, and to have all the 
principal qualities, as gravity and fixity, in an intermediate degree betwixt thoſe 
of water and of pure earth. | 

If we attend a little to the principal properties of the ſeveral bodies which 
are conſidered as ſalts or ſaline ſubſtances, we ſhall eaſily find that they do not 
all poſſeſs in the ſame degree the eſſential ſaline qualities that we have deſcribed. 
We ſhall ſee that ſome ſalts poſſeſs theſe qualities in the higheſt degree, while in 
others they are ſo weak and indiſtinct, that in many of them they can ſcarcely 
be diſcovered z and this diminution of the ſaline properties is ſo conſiderable in 
many compound bodies, that we may affirm that the limits which ſeparate ſaline 
matters from others that are not ſaline, are unknown, indeterminate, and per- 
haps incapable of being determined. 

We are certain, on the other ſide, that the ſaline ſubſtances whoſe pro- 

rties are moſt diſtinct and ſtrong, ſuch, for inſtance, as the mineral acids, 
can great power over many other ſubſtances which have not a faline pro- 
| perty 3 to which, by being combined together, they communicate more or 
| Jeſs of their ſaline properties; or rather with which they form compounds, 
in which the ſaline properties are more or leſs ſenſible. Since experience 
ſhews that theſe ſaline compounds may be decompoſed, ſo that the ſubſtance, 
which is not ſaline, ſhall be ſeparated in its former ſtate from the ſaline matter, 
which alſo ſhall recover the ſaline properties in the ſame force which it had 
before this union, we may from thence conclude ; 

Firſt, that among the infinite multitude of bodies in which we may perceive 
ſalin properties, a very great number are compoſed of a ſubſtance eſſentially 
ſaline, and of one or more other ſubſtances not 1aline. 

Sectudly, that we ought to diſtinguiſh well ſubſtances which eſſentially 
poſſeſs ſaline properties from thoſe which, not poſſeſſing any ſuch properties 
themſelves, are only capable of receiving more or leſs of them by unitipg with 
ſubſtances of the former kind. | 

Thirdly, as the number of matters not ſaline which are capable of acquiring 
a ſaline character, or rather of forming compounds more or leſs ſaline by their 
union with ſubſtances eſſentially faline, is very great, the number of theſe laſt 

| | M m m m mult 
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muſt be very ſmall, in compariſon of the number of compounds in which ſaline 
pioperties are perceptible, P 

To give ſome explanation of this extenſive ſubject, we muſt begin by deter- 
mining preciſely what ſubſtances eſſentially ſaline are, and by afſigning a cha- 
rafter which can diſtinguiſh them from thoſe, which, without containing any 
thing ſaline, may nevertheleſs make part of ſalts, by the union they are capable 
of contracting with the former. Theſe characters are the following: 

All thoſe ſubſtances ought to be conſidered as eſſentially ſaline which have 
not only the characteriſtic properties of ſalts, as taſte and perfect miſcibility with 
water, in an emir.ent degree, but which alſo when diſengaged can communicate 
theſe properties, at leaff in part, to other ſubſtances which have them not, by 
combining with theſe latter, from which, when afterwards ſeparated, they reſume 
their former ſtate and peculiar ſaline characters. 

All acids and alkalis, mineral, vegetable, or animal, fixed or volatile, fluid 
or concrete, muſt be conſidered as ſubſtances eſſentially ſaline. Each of theſe 
bodies has the properties we have mentioned. Some other ſubſtances have not 
the properties of acids or of alkalis very diſtinctly ; bur as they have the 
properties of ſalts in general, and are capable of acting as acids, and of com- 
municating ſaline properties to the compounds into which they enter, they may 
therefore be conſidered as ſubſtances eſſentially faline. Such are arſenic and 
ſedatidxe ſalt. | | 

But if we reflect a little on the particular properties of each of the ſubſtance; 
wh ch ſeem to be eſſentially ſaline, we ſhall obſerve that they do not all poſſeſs 
theſe properties in the ſame degree. How great the difference is in this reſpect 
berwixt pure, concentrated vitriolic acid and the acid of tartar! They can 
ſcarcely be known to be ſubſtances of the ſame kind. The taſte ſimply acidu- 
jous of cream of tartar, its ſtate of conſtant cryſtallization and dryneſs, its little 
ſolubility in water, laſtly, the weakneſs of the adheſion which it contracts with 
all the ſubſtances with which ir can unite, cannot be compared with the ſtrong 
and corroſive taſte of vitriolic acid, with the activity of its ſeizing moiſture, 


with the ſurprizing heat occaſioned by its mixture with water, laſtly, with the 


extreme force that keeps this body united to all the bodies with which it is 
capable of combining. The lighteſt view of the other ſubſtances eſſentially 


ſaline is ſufficient to ſhow that they differ much from each other, particularly 


in their degree of ſtrength; in a word, that they do not poſſeſs the ſaline pro- 
perties in the ſame degree. 


I heſe are the conſiderations which have undoubtedly determined the greateſt 


 chemilis, particularly Stahl, to believe that the number of ſubſtances truly and 


eſſentially ſaline is very ſmall, and even that only one ſaline principle exiſts, 
v hich by the intimate union it is capable of contracting with ſeveral other ſub- 
ſtances, conſtitutes a certain number of matters which poſſeſs the ſaline proper- 
ties in a degree ſufficiently ſtrong to preſerve the ſe properties more or lels in 
their ſeveral combinations with other matters that are not faline, and to recover 
them entirely when ſeparated from theſe combinations ; ſo that as they do nor 
themſelves undergo any decompoſition, and as they always appear again with 
the ſame properties after having been combined and ſeparated, they ſeem to be 
ſunple matters, eſſentially faline, although they really are W - | 
| ever 
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ſeveral bodies, not ſaline, united intimately*with one only faline principle, wit h 
is univerſal and always the ſane, 

According to this notion, which is grand and perfectly analogeus to the pion 
which nature ſeems conſtantly to purſue in the different orders of compounds, 
the queſtion is to diſcover which is the moſt ſimple of all ſaline ſubſtances, and 
is the principle of all others. The beſt, and perhaps the only, method of deter- 
mining in a queſtion of this nature, is to compare together the ſeveral fuine 
ſubſtances, and to conſider that as the moſt ſimple of all, which poſl. ſies the 
ſaline properties in the moſt eminent degree, and which alſo appears upon all 
cccaſions to be leaſt ſuſceptible of decompoſition or alteration ; for all che- 
miſtry ſhews us, that theſe are the characters of the molt ſimple bodies, which 
are capable of becoming principles of more compound bodies: but when we 
examine all the ſaline matters under this point of view, we ſhall ſoon caſily dif- 
cover that we mult begin by excluding all the ſaline matters called neutral fal; 
for any of theſe ſalts may be decompoſed by ordinary chemical operations; 
and theſe decompoſitions ſhow that many of them are compoſed of two 
ſimpler ſaline ſubſtances, one of which is called acid, and the other au; alto, 
acids and alkalis are not in general fo eaſily altered as neutral ſalts. In the 
claſſes therefore of theſe two ſaline ſubſtances, we muſt ſearch for that which 
is the molt pure and ſimple of all. 

If we continue this inquiry upon the ſame principles, and compare together 
the ſaline properties of the pureſt and ſtrongeſt acids and alkalis, we ſhall eafily 
be convinced that the ſaline properties are ſtronger and more diſtinct in acids 
than in alkalis, ſince the former are more active, more diſſolving, more adher- 
ing to the bodies diſſolved, more deliqueſcent, &c. and alto, that in the ſeveral 
operations of chemiſtry, alkalis fixed and volatile appear to be more ſuſceptible. 
of alteration and decompoſition than acids. Amongſt acids, therefore, we 
mult ſearch for the ſtrongeſt and ſimpleſt ſaline matter. 

Laſtly, when we examine in the ſame manner, and compare together all the 
ſubſtances which have the principal properties of acids, and which are called 
acids, we ſhall clearly perceive that thoſe which are truly vegetable and 
animal, that is, in the combination of which oil enters, are infinitely more 
weak and ſuſceptible of alteration than acids deprived of all oil, which we call 
mineral acids; amongſt which, the vitriolic will be caſily diſcovered to be the 
ſtrongeſt and moſt unalterable, and conſequently of all bodies which have 
ſaline properties, the pureſt, ſimpleſt, and the moſt ſenſibly and eſſentially 
a ſalt. 

Such conſiderations have undoubtedly induced the moſt profound chemiſts, 
and eſpecially the illuſtrious Stahl, to conſider this acid as the pureſt and 
cuopleſt of all ſaline matters; and indeed all who are capable of reflecting on 
the greateſt and moſt important phenomena of chemiſtry, will conſider this 

ropofition as a demonſtrated truth. But Stahl carries this notion till farther. 
—— his writings, and the whole of his doctrine, we may infer, firſt, ** That 
« he conſiders the vitriolic acid as the only ſubſtance ellentially ſaline; as the 
only ſaline principle, which, by uniting more or leſs intimately with other 
** ſubſtances that are not ſaline, is capable of forming an innumerable multi- 
« tude of the other ſaline matters which nature and art. ſtew to us; and, 
M m m m 2 « {ccondly, 
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« ſecondly, that this ſaline principle is a ſecondary principle, compoſed only of 
6 the intimate union of two primary principles, water and earth.” 

Every true chemiſt will eafily diſcover that this grand idea is capable of 
comprehending by its generality, and of connecting together, all the phe- 
nomena Exhibited by ſaline ſubſtances. But we mult at the ſame time acknow - 
ledge, that when we examine the proofs upon which it is founded, although 
it has a great appearance of truth by its conſiſtency with the principles of che- 
miſtry, and with many phenomena, yet it is not ſupported by a ſufficient num- 
ber of facts and experiments to aſcertain its truth. 

We might here examine what degree of probability ought to be granted 
to this theory of ſalts, but this could not be properly accompliſhed without 
entering into long details, and penetrating into the depths of chemiltry ; in a 
word, without making a full and compleat treatiſe, which cannot be admitted 
in a work of this nature. We are therefore obliged to relate only what is 
moſt eſſential to be known concerning this grand hypotheſis. We may per- 
ceive at once, that the former of theſe propoſitions, upon which is founded 
the theory which we mentioned, cannot be demonſtrated, unleſs it be previouſly 
proved that every faline matter, excepting pure vitriolic acid, is nothing but 
this ſame acid differently modified, the primary properties of which are more 
or leſs altered or diſguiſed by the union contracted with other ſubſtances. - But 
we confeſs, that chemiſts are not capable of proving deciſively this opinion; 
which, however, will appear very probable from the following reflections. 

Firſt, of all ſaline matters known, none is ſo ſtrong, ſo unalterable, fo 
eminently poſſeſſed of ſaline properties, as vitriolic acid. 

Secondly, amongſt the other faline ſubſtances, thoſe which appear moſt 
active, and molt ſimple, as nitrous and marine acids, are at the ſame time thoſe, 
whoſe properties molt reſemble the properties of vitriolic acid. 

Thirdly, we may give to vitriolic acid many of the characteriſtic properties of 
nitrous acid, by combining it in a certain manner with the inflammable principle, 
as we ſee in the volatile ſulphureous acid. See Acib (VoLaTILE SULPHUREOUS), 
and Acid (Nirgovs): and even, according to an experiment of Mr. Piech, 
related in a Memoir concerning the origin of nitre, which gained the prize 
of the Academy of Berlin, vitriolic acid, mixed with vegetable and animal 
matters ſuſceptible of fermentation, is really transformed into a nitrous-acid by 
the putrefaction of theſe matters. 

Fourthly, the marine acid, altho' its principles are leſs known than thoſe - 
of the nitrous acid, may be approximated to the character of vitriolic and 
nitrous acids by certain methods. This acid, after it has been treated with tin 
and other metallic matters, is capable of forming ether with ſpirit of wine, as 
vitriolic acid does, which it cannot do in its natural ſtate; and when iron is 
diſſolved in it, it ſeems to be approximated to the nature of nitrous acid. Reci- 
procally, the approximation of vitriolic acid to the character of marine acid feems 
not impoſhble. Having once diſtilled very pure vitriolic acid _—_ a conſiderable 
quantity of white arſenic, I was ftruck with a ſtrong ſmell like that of marine 


acid, which was not either that of arſenicor of vitriolic acid; for this has no ſmell, 

when it is pure. F 
Fifthly, oily vegetable acids become ſo much ſtronger, and more fimilar to 
vitriolic acid, as they are more perfectly deprived. of. their oily principle, by 
| combining 
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oon bining them with alkalis, earths, or metals, and afterwards by ſeparating 
them from theſe ſubſtances, by diſtillation, and eſpecially by frequently re- 
p peating theſe operations. I hey might perhaps be reduced to a pure vitriolic 
acid, by continuing ſufficiently this method: and reciproca'ly, vitriolic and 
nitrous acids weakened by water, and treated with much oily matters, or ſtill . 
better with ſpirit of wine, acquire the characters of vegetable acids. We may 
ſee a remarkable inſtance of this in Mr. Pott's Diſſertation de Acido Miri Vinoſo. 

Sixthly, the properties of fixed alkalis ſeem to be very different from thoſe - 
of acids in general, and conſequently of vitriolic acid. Yet if we conſider that a 
large quantity of carth enters their compoſition; that much of it may be ſeparated 
by repeated ſolutions and calcinations ; and alſo that by depriving theſe faline - 
ſubſtances of their earthy principle, they become leſs fixed, more deliquei- 
cent, and, in a word, more ſimilar to vitriolic acid in this reſpe& ; we ſhall not 
think it improbable, that fixed alkalis owe their ſaline properties to a ſaline prin- 
ciple of the nature of vitriolic acid, but much diſguiſed by the quantity of 

* earth, and probably of inflammable principle, to which it is united in theſe 
combinations. The properties of volatile alkalis, and the transformation of 
fixed alkali or of its materials into volatile alkali in putrefaction and in ſeveral 
diſtillations, ſeem to ſhew ſufficiently that they are matters eſſentially ſaline, 
as fixed alkalis are, and that their volatility which diſtinguiſnes them proceeds 
from their containing a leſs quantity of earth, but more attenuated, and a por- 
tion of very ſubtle and volatile oil, which enters their compoſition. 

Beſides theſe principal facts, there are many others, too numerous to be 
even ſlightly mentioned here: they may be found ſcattered in the works of 
chemiſts, particularly of Stahl. But perſons who would collect and compare 
all the experiments relating to this ſubject, ought to know, that many of 
them are not ſufficiently aſcertained, and that perhaps a greater number of 
them have not been ſufficiently proſecuted, and are, properly ſpeaking, only begun. 
We muſt even acknowledge, that many of thoſe experiments which we have 
mentioned have not been ſufficiently proſecuted. Sse all the articies of acids and 
elkalis. 

The ſecond fundamental propoſition of the theory of: ſalts, namely, that 

- * the vitriolic acid is compounded of only the aqueous and earthy principles,” 
is, like the firit, ſupported by many facts which give it a degree of probability, 
but which do not amount to a compleat demonſtration. This propoſition may 
be ſupported by the following conſiderations, n 

Firſt, experience conſtantly ſhews, that the properties of compound bodies 
are always the reſult of thoſe of the component parts of theſe bodies, or rather 
they are the properties of theſe component bodies modified by one another. 

Thus, if a body be compoſed of two principles, one of which is fixed and 
the other volatile, it will have a leſs degree of fixity than the former, and a leſs 
volatility than the latter. If it be compoſed of two principles, one of which 
is ſpecifically heavier than the other, its ſpecific gravity will be greater than 
that of one of them, and leſs than that of the other. The ſame obſervation 
is applicable to all the other eſſential properties, excepting thoſe which deſtroy 
each other, as, for inſtance, the tendency to combination, or the diffolving 
power; for theſe latter properties are weakened ſo much more in the com- 
pounds, as their principles are more ſtrongly united, and in more juſt pro- 
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We obſerve nevertheleſs, that the properties of compound bodies are not 
always exactly intermediate betwixt the properties of the component bodies; 
for, to produce this mean, the quantities of each of the component parts muſt 
be equal, which is the cafe in few or no compounds. | 

Belides, ſome particular circumſtances in the manner in which the prin- 
ciples unite with one another, contribute more or leſs to alter the reſult of the 
combined properties; for inſtance, experience ſhews, that when ſeveral bodies, 
particularly metals, are united together, the ſpecific gravities of which are 
well known, the allay formed by ſuch union has not the preciſe ſpecific gravity 
which ought. to reſult from the proportion of the allayed ſubſtances ; but that 
in {ome allays it is greater, and in others leſs. But we are certain, on the other 
ſide, that theſe difterences are too inconſiderable to prevent our diſtinguiſhing 
the properties of the principles in the compounds which they form, eſpecially 
when they have very different properties. 

Theſe things being premiſed, we examine well the properties of vitriolic 
acid, we ſhall eaſily find that they partake of the properties of the aqueous and 
of the earthy principles. 

Firſt, when this acid is as pure as we can have it, it is like the pureſt water 
and the pureſt vitrifiable earths, free from color or ſmell, and pertectly tranſ- 

arent. 
: Secondly, although we cannot deprive the vitriolic acid of all the water ſuper- 
abundant to its ſaline effence, and therefore its preciſe ſpecific gravity has not 
been determined, we know that when 1t is well concentrated, it is more than 
twice as heavy as pure water, and much leſs heavy than any earthy ſub- 
ſtance. | 

Thirdly, this acid is much leſs fixed than any pure earth, ſince, however well 
it may be concentrated, it may always be entirely diſtilled ; for which purpoſe, 
a much ſtronger degree of heat is requiſite than for the diſtillation of pure water, 

Fourthly, we do not know the degree of ſolidity of vitriolic acid, or the 
adbefion of aggregation which its integrant parts have one to another, becauſe 
for this purpole the vitriolic acid ought to be deprived of all ſuperabundant 
water; but if we judge of it by the ſolid coniiſtence of this acid when highly 
concentrated, as we ſee from the vitriolic acid called glacial, the integrant parts 
of this acid ſeem ſuſceptible of a much ſtronger adheſion than thoſe of pure 
water, but much leſs than thoſe of earth, as we ſee from the inſtance ot hard 
ſtones, 

Fifthly, the union which this acid contracts with water and with earths, ſhows 
that theſe ſubſtances enter into its compoſition : for we know that in general 
compounds are diſpoſed to unite ſuperabundantly with the principles whica 
compoſe them. All theſe properties of vitriolic acid, which to fſeniibly partake, 
and much more than any other acid, of the properties of earth and of water, 
are ſufficient to induce us to believe that it is compoſed of thele two principles; 
but it has one very eminent property, which is common with it to neither 
water nor pure earth, which is, its violent and corroſive taſte. This property 
is ſufficient to raiſe doubts, if we could not explain it from principles which 
ſeem certain and general, relating to the combination of bodies. We ſhall 
here ſummarily recapitulate them, although we have ſpoken of them in —_ 
articles 
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articles of this work, particularly at the words Arrigypy, AGGREGATION, 
SoLuTION, COMPOSITION, GRAVITY, SATURATION. 

We obſerve then concerning the property now in queſtion, that is, of taſte 
in general, that it can only be conſidered as an irritation made upon the organs 
of taſte by ſapid bodies: and if we reflect attentively upon it, we ſhall be con- 
vinced that no ſubſtance that is not impreſſed by ſome impulſe, can irritate 
or agitate our ſenſible organs, but by a peculiar force of its integrant parts, 
or by their tendency to combination, that is, by their diffolving power. 
According to this notion, the taſte of bodies, or the impreſſion made upon our 
ſenſible organs by their tendency to combination, or by their diſſolving power, 
are the ſame property; and we ſce accordingly, that every ſolvent has a taſte 
which is ſo much more ſtrong, as its diſſolving power is greater; that thoſe 
whoſe taſte is ſo violent that it amounts to acrimony, corroſion, and cauſticity, 
when applied to any other of the ſenſible parts of our body beſides the organs of 
talte, excite in them itching and pain. | 

This being premiſed, the queſtion is, how earth, in which we perceive no taſte 
nor diſſolving power, and water, which has but a very weak diſſolving power, 
and little or no taſte, ſhould form by their combination a ſubſtance, ſuch as the 
vitriolic acid is, powerfully corroſive and ſolvent ? 

To conceive this, let us conſider firſt that every part of matter has a power 
by which it combines, or tends to combine with other parts of matter. Secondly, 
that this force, the effects of which are perceptible, in chemical operations, oaly 
among the very ſmall molecules, or the integrant and conſtituent parts of bodies, 
ſeems proportionable to the denſity or ſpecific gravity of theſe parts. Thirdly, 
that this {nth force is limited in every integrant molecule of matter; that if 
we conſider this force as not fatisfied, and conſequently as a ſimple tendency 
to combination, it is the greateſt poſſible in an integrant molecule of matter 
perfectly inſulated, or attached to nothing, and is the ſmalleſt poſſible, or 
none, when it is ſatisfied by its intimate combination with other parts capabie 
of exhauſting all its action; its tendency is then changed into adheſion, 

Hence we may infer, that the integrant parts of the earthy principle have 
eſſentially, and, like all the other parts of matter, a force of tendency to union, 
or of coheſion in union, according to their condition; that as this earthy prin- 
ciple has a much more conſiderable denſity or ſpecific gravity than all other 
ſimple bodies that we know, we may probably preſume that its primary in- 
tegrant molecules have a more conſiderable force of tendency to union, in the 
ſame proportion, than the integrant parts of other principles; that conſequently 
when they cohere together, and form an aggregate, their aggregation muſt 
alſo be ſtronger and | om than that of any other body. Accordingly we lee 
that the pureſt earthy ſubſtances, whoſe parts are united and form maſſes, 
ſuch as, for inſtance, the ſtones called vitriſiable, are the hardeſt bodies in nature. 
We are no leſs certain, that as the tendency of the parts of . matter to unite is ſo 
much leſs evident as it is more exhauſted and ſatisfied in the aggregation, the 
parts of the earthy principle being capable of exhauſting mutually all their 
rendency to union, we may thence infer, that every ſenſible mals of pure earthy 
matter muſt appear deprived of any diſſolving power, of taſte, in a word, of 
tendency to union, from the firmneſs of its aggregation. But we may alto 
infer, that when theſe primary integrant parts of the earthy principle ate not 
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united together in aggregation, then, reſuming all the activity and tendency 
to union which are eſſential to them, they mult be the ſtrongeſt and moſt power- 
ful of all folvents. 7 

'Theſe. being premiſed, if we ſuppoſe again, with Stahl and the beſt chemiſts, 
that in the combination of the ſaline principle or of vitriolic acid, the parts 
of the earthy principle are united, not with each other, as in the earthy 
aggregation, but with the primary parts of the aqueous principle, each 
to each, we may then eaſily conceive that the primary integrant parts 
of the water, having eſſentially much leſs tendency to combination than 
thoſe of earth, the tendency of theſe latter to union will not be exhauſted, 
but ſatisfied only partly, by their combination with the former, and that 
conſequently a compound muſt reſult, the integrant parts of which will have a 
ſtrong diſſolving power, as vitriolic acid is. | 
We may ſee from hence how much miſtaken chemiſts are, who, conſidering 
earth only in its aggregation, or rather not attending to this ſtate, -and not 
diſtinguiſhing it from that ſtate in which the parts of this ſame earth are ſo 
ſeparated from each other by the interpoſition of another body, that they can- 
not touch or cohere together, have conſidered the earthy principle as a ſub- 
ſtance without force or action, and have very improperly called that a paſſive 
principle, which of all others is the ſtrongeſt, moſt active, and moſt powerful. 

However this general theory of falts may conform with the moſt important 
phenomena of chemiſtry, we muſt acknowledge that it can only be propoſed 
as a ſyſtematical opinion, till it be evidently demonſtrated by the deciſive means 
employed in chemical demonſtrations, namely, by decompoſition and recom- 
poſition: thus, if we could reduce vitriolic acid to earth and water, and make 
that acid by combining together theſe two principles, this theory would ceaſe 
to be a ſyſtem, and would become a demonſtrated truth. But we muſt con- 
feſs that this theory is leſs ſupported by experiment than by argument, from 
the many difficulties that are inevitable in ſuch inquiries. For on one ſide, we 
know that the ſimpler bodies are, the more difficult is their decompoſition; 
and on the other ſide, the ſtronger the aggregation is, the greater is the dif- 
ficulty of making it enter into a new combination. Thus, as vitriolic acid is 
very ſimple, ſince it is a compound of the firſt order, it — ſtrongly to re- 
ſiſt decompoſition; and as the aggregation of pure earth is the firmeſt that we 
know, it cannot eaſily be made to enter as a principle into a new combination 
with water to form a ſaline matter. The following are the principal experi- 
ments which have been made relative to this ſubject. 

Firſt, we ſeem to be certain, from many proofs, that all ſaline ſubſtances, 
comprehending thoſe that contain vitriolic acid, as vitriolated tartar, Glauber's 
ſalt, and other vitriolic ſalts which are ſufficiently fixed to 1 a perfect 
drying, or rather calcination, being alternately di ſſolved, dried, and calcined 


a number of times, are more and more diminiſhed in quantity, and that earth 
and water are ſeparated from them each operation. But alkaline ſalts appear 
to be ſtill more ſuſceptible than any other ſaline matter of this kind of decom- 
poſition. | . 

: Secondly, when nitre is burnt in cloſe veſſels, ſo that we may retain not only 
all that remains fixed after this burning, but alſo what exhales in vapors, as in 
the experiment of the clyſſus of nitre, we have a proof which ſeems —_— 
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that the mineral acid of this ſalt, which is not very far from the ſimplicity of 
vitriolic acid, is totally decompoſed and reduced into earth and water. For if 
we examine the fixed reſiduum in the retort, we find that it is only the alkali 
that was contained in the nitre, charged with a ſuperabundant earth, which 
is ſeparable from it by ſolution and filtration. And if the liquor in the re- 
.ceiver, formed by the yapors condenſed there, be examined, which ought to be 
nitrous acid, if this acid had not been deſtroyed, we find that, ſo far from being 
acid, it is only pure water, ſometimes even charged with a little fixed alkali, 
which had been raiſed-by the force of the detonation. Thus nitrous acid is 
made to diſappear in this experiment, and in its place we find only earth and 
water. See Acip (Nirzous), CLyssus of NirxE, DeTonaTION of NiTat, 
and NITRR. 

Thirdly, the phenomena of limeſtone, which by calcination and extinction 

in water acquires ſaline properties that it had not before, its attenuation by 
fire, and its combination with water; and alſo the experiment of Beccher, who 
aſſerts, that if a vitrifiable ſtone be alternately made red-hot and extinguiſhed 
in water a number of times, it may be ſo attenuated, that it ſhall be like a 
faline gelatinous matter; theſe, I ſay, ſhew that faline matters are actually 
formed by the intimate combination of the very attenuated parts of earth with 
thoſe of water. We find in the writings of Beccher and Stahl, and par- 
_ ticularly in the Specimen Beccherianum of the latter author, many other obſer- 
vations and experiments tending to prove the ſame propoſition ; but we muft 
confeſs that none of the experiments we have mentioned, excepting that of the 
decompoſition of nitrous acid burning, are abſolutely deciſive, principally 
becauſe they have not been ſufficiently repeated, or proſecuted, nor carefully 
enough examined in all their circumſtances. 

Such is the actual ſtate of the beſt theory of ſaline ſubſtances hitherto given. 
However fine and probable it may ſeem, it requires to be further illuſtrated, 
and better proved, eſpecially by experiments. They who love inquiries into 
the ſublimeſt parts of chemiſtry cannot engage in a more intereſting ſubject. 

As ſubſtances eſſentially ſaline, and particularly thoſe of their combinations 
which are called ſalts, are very numerous, we ſhall here merely enumerate them, 
that we may have them at one view. For the details we refer to the particular 
article of each of theſe ſaline matters. We ſhall ſee by this kind of view, 
that although many combinations are known, many alſo are not known, - becauſe 
they have never been made; and many others are known but imperfectly, be- 
cauſe they have not been ſufficiently examined. | | 
N. mane Came. acids, alkalis, and neutral ſalts with baſis 

panes | 
The ſimpleſt and ſtrongeſt acids, called mineral acids, are, vitriolic acid, called 
alſo — acid, or ſaline principle : | | 

Nitrous acid, commonly called ſpirit of nitre or aqua fortis : 

. of ſalt, and acid of common ſalt. See all theſe 
articles. hz TER? 

The acids leſs ſimple and leſs ſtrong than the mineral acids are thoſe which have 
entered into the combinations of vegetables and animals, and which are united 
to a certain quantity of oil more or leſs attenuated, "Theſe are cryſtallized 
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eſſential acid ſalts, ſuch as tartar, called cream or cryſtals of tartar, when it is 
rified. See TARTAR. | 

The acid of vinegar, which proceeds from an acid fermentation, and is itſelf 
not only oily, but alſo ſpiritous. See Vinecar. | | 

The unfermented acids of ſharp fruits and plants, as the juice of gooſeberries, 
citrons, ſorrel, &c. Theſe acids have not been examined. | 

The acids and acid ſpirit, obtained in the diſtillation of vegetables, of their 
extracts, eſſential ſalts, oils, balſams, and reſins. As all theſe acids are united 
to an empyreumatic oil, they may be called emmreumalic acids. They have not 
been examined. — | 

The acids obtained frem animal ſubſtances are ; 

The acid obtained in the diſtillation of ants, flies, and ather inſecis; and the 
acid obtained in the diſtillation of butter or of fat. Theſe acids are empyreu- 
matic; they are very volatile, pungent, and penetrating. They have not been 
examined. See BUTTER and FAT. | | 
| Phoſphoric acid, the origin and nature of which are not ſo well known that 
we can determine to what kingdom it belongs. See PhospRHORuS of Kuxck RT, 
and SaLT (FusiBLE) of Ugins. | ; 

: 1 Atkalis or ſaline alkaline ſubſtances are, | | 
_ The fixed alkali of common falt, called alſo mineral or foſſil alkali, marine alkali, 
eryſtals and ſalt of ſoda, becauſe it is obtained by lixiviation and cryſtallization, 
trom the aſhes called ſoda. : 

- Vegetable, or common fixed alkali. It is often called ſalt of tartar, or alkali 
of tartar, in the works of chemiſts, becauſe the aſhes of tartar furniſh the largeſt 
quantity-of it. Both theſe fixed alkalis are called cauſtic fixed alkali, when t ey 
have been altered by quicklime, or by metallic calxes. See ALK ALI {Fixep). 
olatile alkali. That is called fiuor volatile alkali which has been altered by 
quicklime, or by metallic calxes, ſo that it afterwards cannot be obtained 
in a ſolid or concrete form. See ALKALI (VOLATILE), 
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NEUTRAL SALTS. 


Formerly thoſe only were called neutral ſalts which were compoſed of acids 

and alkalis united together to the point of ſaturation, ſo that they had no 
acid or alkaline property, and thence they were called neutral. But now this 

name is commonly extended to combinations of acids with all ſubſtances with 

which they can ſo unite, that they loſe entirely, or moſtly, their, acid qualities, 

as, for inſtance, when they are united with earthy or metallic ſubſtances. We 

ſhall-enumerate theſe neutral ſalts, obſerving the order of the acids already enu- 
merated, Fan, r Io 
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. Vizriglic acid, combized with marine alkali forms a ſalt. known by the name 
of Klan e {e/t,:or fel mirabile m Oo, 1 no 
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Wich fixed vegetable alkali it forms a ſalt called vitriolated tartar, ſal de 
duobus, and arcanum duplicatum. See theſe names. 

With volatile alkali, it forms an ammoniacal ſalt, called vitriolic ammoniaca! 
ſalt, and ſecret ſal ammoniac of Glauber. See Aue (SALT). 

With calcareous earths, it forms vitriolic ſalts with baſis of calcareous earth, 
known by the general name of ſelenites. See that word. 

With argillaceous earth, it forms a vitriolic ſalt wit baſis of argillaceous earth, 
called alum. See ALum. 

With metallic ſubſtances, it forms different vitriolic ſalts with metallic boſ-s, 
to which we ought to give the general name of vitriol, together with the name 
of the particular metal ſubjoined. Thus; 

With gold, a ſalt little or not known, which may be called vitric! of gold. 

With — a ſalt but little known, vitriol of filver. 

With copper, a ſalt known by the name of vitriol of copper, or Blue vitriol. 

Vitriols are in commerce more generally called copperas. Accordingly, this 
is called blue copperas. It is alſo ſometimes named cyprian vitriol. 

The ſame acid with iron forms vitriol of iren, called green or martial vitriol, 
or green copper as. 

With tin, it forms a ſalt little known, a vitriol of tin. 

With lead, a ſalt little known, a vitriol of lead. 

With quickſilver or, mercury, a ſalt not yet well known, a vitriol of 
mercury. 

With regulus of antimony, a ſalt little known, a vitriol of regulus of antimony. 

With biſmuth, a ſalt little known, a vitriol of biſmuth. 

Wich zinc and calx or flowers of zinc, a vitriol of zinc, known by the name 
of tobite vitriol, white copperas, vitriol of Gaſſar. 

With regulus of cobalt, a vitriol of cobalt, very little known. Mr. Beaume 
has begun to examine it, | 

With regulus of arſenic and arſenic, a vitrial of arſenic, or arſenical vitriol, 
very little known. See the articles Acib (VitrIoLIC) and Virkior, and thoſe of 
the ſaline alkalis, earths, and metallic Pon, 


NITROUS SALTS. 


Nitrous acid, combined with all the ſubſtances of which we have juſt men- 
tioned the combinations with vitriolic acid, forms falts to which we may give 
the general names of nitre or nitrous ſalt, ſpecifying each ſals by the name of 
the ſubſtance united with the acid. 

Nitrous acid with fixed vegetable alkali forms ordinary nitre, or ſalipetre. 

With marine alkali it forms cubic or quadrangular nitre. 

With volatile alkali, nitrous ammoniacal ſalt, or ammoniacal nitre. 

With calcareous earths, nitre with bafis of calcareous earth. - 

With argillaceous earths, nitre with baſis of fila we a kind of 
nitrous alum little known. — 

With metallic ſubſtances, metallic nitres. © TOTES 

With gold, tre of gold, unknown. | 

With ſilver, nitre of filver, lunar nitre, lunar cited or gta; i et 
ADS. Nnnnz With 
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With copper, nitre of copper, or cupreous nitre. 
With iron, nitre of iron, or martial nitre. ; 
With tin, nitre of tin, unknown. | 
With lead, nitre of lead, or cryſtals of lead. 
With mercury, nitre of mercury, mercurial nitre, cryſtals of mercury. 
With regulus of antimony, nitre of antimony, unknown. © 
With bilmu th, nitre of biſmuth, cryſtals of Gifmuch, 
With zinc, its calx and flowers, nitre of zinc, unknown. þ 
With regulus of cobalt, nitre of cobalt, not much known. Mr. Beaume has 
begun to examine it. / 
With arſenic and its regulus, nitre of arſenic, or arſenical nitre, very little 
known. See Nitrts (Mzralric), or with. Meratlic Basts. See alſo the 
articles Acip (NiTrovs), the articles of all the ſub8ances we have mentioned, and 
thoſe of the nitrous ſalts which have particular names. 


MARINE SALTS, or fmpy, SALTS. 


Marine acid forms with all theſe ſubſtances ſalts which may be called by the 
general name of marine ſalts, or ſimply ſalts, and ſpecified by the names of 
W Thus, | 

ith marine alkali, it forms common ſalt, kitchen ſalt, ſea-ſalt, when extracted 
from the ſea, and ſal gem when dug from the earth. 

With fixed vegetable alkali, common ſalt with baſis of vegetable alkali, called 
febrifugal ſalt bias improperly, becauſe it is no more febrifugal than any 
other; and ſtill more improperly called regenerated ſea: ſalt, becauſe it differs 

eſſentially from ſea-ſalt by the nature of its baſis. | 
With volatile alkali, it forms ſal ammoniac, formerly armoniac, and by ſome 
chemiſts called /almiac. | 

With calcareous earths, a ſalt with Baſis of calcareous earth. As this ſalt is 
obtained in the decompoſition of ſal ammoniac by means of quicklime, or other 
calcareous earths, chemiſts have improperly called the ſalt made in this 
manner fixed ammoniac, when it is dry; and oil of lime, when it is liquid. 

With argillaceous earths, it forms a ſalt enith befis of argillaceous earth, very 
little or not known. 

With metallic ſubſtances, it forms ſalts with metallic baſes, ſpecified by the 
name of each baſe. Thus, | 7 | 

With gold, germs a falt of gold, unknown. 
With Lives, it forms a ſalt of ſilver, known by the name of luna cornea. . 

With copper, it forms a /alt of capper, not much examined. 

With iron, a /alt of iron, or martial ſalt, not much examined. Thy 

With tin, a falt of tin. This combination, hike thoſe of the marine acid 
with metallic matters, may be made » diſſolving immediately the metal in 

the acid: but it may be ſtill better made by decompoſing, with the aſſiſtance 
of heat, and by means of the metal intended to be united with the marine acid, 
a combination already made of this acid with ſome other metallic ſubſtance ; 
which is always poſſible when the affinity of the metal to be combined is greater 
_ than.chat of the metal already combined. Thus we may form ella 

: 11 | a 
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lzable ſalt of tin, by ngen metal directly in marine acid in the uſual 
manner: this falt is but little known. The ſame combination is made by de- 
compaling corroſive ſublimate by means of tin, and by diſtillation, Thus we 
may obtain a combination of tin with marine acid, one part of which paſſes 
with exceſs of acid in form of a very ſmoking liquor, called ſmoking ſpirit of 
Libavius; and the other part which does not ſmoke, and which contains a 
larger proportion of tin, is lublimed inſa ſolid ſtate, and is called butter of fin. 

ith lead, /alt of lead, known alſo by the name plumbum corneum. 
With mercury, /alt of mercury. It has different names according to the 
manner of making it, and according to the proportions of marine acid and 
mercury, It is called white precipitate, when it is ſeparated from the nitrous - 
acid by means of marine acid; mercury corraſtve ſublimate, or imply, corroſive 
ſublimate, when it is actually ſublimed, and with ſuch proportions mercury 
and acid, that a very corroſive falt reſults from them ; ſweet mercury, ſweet 
ſublimate, and aguila alba, when ſublimed with an additional quantity of mer- 
eury by which its corroſive quality is blunted. __ | 

ith regulus of antimony, it forms an antimonial ſalt by diſtillation. It is 

called butter of antimony. 1 | 

With biſmuth, it farms a ſalt of biſmuth, nat much examined. 
With zinc, and its calx and flowers, a /alt of zinc, little known. 

With regulus of cobalt, a of cobalt, alſo little known. OF 
, arſenic and its regulus, a ſalt of arſenic, or butter of arſexic, little 
own. 1 P 
We may obſerve concerning all theſe combinations of marine acid with 
metallic matters, that, as this acid is very volatile, and as it is capable of ad- 
hering ſtrongly with theſe ſubſtances, .it does accordingly carry along with it more 
or leis of them in ſublimations and diſtillatiens 3 which is the reaſon that theſe 
ſalts are variable, as to the proportions of acid and metal which unice together, 
or which remain united, either directly by ſolution, or by diſtillation and ſubli- 
mation; as we ſee from the phenomena exhibited by corneous metals, as tin 
and regulus of antimony, Although chemiſts, and ſtill more, alchemiſts, have 
operated much on certain combinations of metallic ſubſtances with marine acid, 
much yet remains to be done to illuſtrate this ſubject; | 
We. may here obſerve, that aqua regia, compoſed of nitrous and marine 
acids, which is in L a great ſolvent of metallic matters, muſt form with 
many of them mixed ſalts, ſome of which are perhaps of peculiar natures : but 
theſe combinations do not ſeem to have been examined hitherto as ſalts, no 
more than many others, as we may eaſily ſee from the pieſent enumeration. 
See the articles A e (MARINE), and of the ſeveral ſubſtances with, which we have 
mentioned its combinations. | 


TARTAREOUS SALTS. 


We ſhall give this name to the combinations of the acid of tartar, or of 
other concrete vegetable acids analogous to it, with the ſeveral ſubſtances 
capable of uniting with theſe acids. But very few: of theſe ſalts are. known, 
which are in general called ſoluble tartars, becauſe they are all more ſoluble. in 
water than the acid of tartar itſelf, | _ 
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The combination of cream of tartar witk fixed vegetable alkali forms a neu- 
tral cryſtallizable ſalt, called ſoluble tartar, tartariſed tartar, and vegetable ſalt. 
See this latter word. . e pike 
With marine alkali, it forms the ſalt. known by the name of /alt of Seignette, 
al polychreft, Jay of Rachelle. Ne n ee e e 
With volatile Kali, 4 /bluble ammoniac tartar, unknown; © 1 
Wit calcarepus earths, /oluble..tqrtars , tritb Baſis of calcareous earth, very 
2 . but which appear ſimilar to the ſoluble tartars with baſis of 
Jixed alkali, VVV ee | 
5 rl argillaceous earths, ſoluble tartars with baſis of argillaceous earth, 
— eee ee ads e 7 | 
With metals, /oluble tartats with metallic baſes; Joluble tartars of gold, of filver, 
Ke. which are all unknown, excepting the ſoluble tartars with baſis of iron 
and of glaſs of antimony.” The former is deliqueſcent, and called, when liquid, 
tartariſed tincture of iron, or of Mars; and when evaporated, martial extra#. 
It ought to be called ſoluble martial tartar. See TARTAR (SoluBLE), and the 
other names here mentioned. The ſecond ſoluble tartar with metallic baſis is 
called emetic or ſtibiated tartar, Sce TAK TARA (EMETiIC), 


ACETOUS SALTS, 
We ſhall give this name to all ſalts containing the acid of vinegar. | 
With fixed vegetable alkali," it forms a deliqueſcent ſalt, called improperly ' 
terra foliata tartari, and regenerated tartar. PL 
With marine alkali, it forms a cryſtailizable falt not much known, to which 
— er has been given. It may be called acetous ſalt with baſis af marine 


With volatile alkali; an W ammoniacal ſalt, imperfectly known, and 
named ſpirit of Mindererus. it 


With calcareous earths, ſeveral acetous ſalts with calcareous baſes, very ſimilar 
one to another, and ſuſceptible of cryſtallizing, and forming beautiful #/ky 
vegetations, ſome of which are ſuperficially known, and named /alts of 'chalk, 
of crabs eyes, of coral, & ce. W | 4 

With argillaceous earths, an acetous 5 ſalt, unknown. 

With metallic ſubſtances, an acetous ſalt with metallic baſis, of gold, filver, &c. 
which are all unknown, excepting the three following : | 

With copper, an acetous ſalt of copper, known in chemiſtry by the names, 
 eryſtals of Venus, or of verdigriſe, and in commerce and arts by the name 
diſtilled, or cryſtallied verdigriſe. | 
With lead, an acetous. ſal: of lead, known by the name of ſalt, or ſugar 
of lead. ; 

With mercury, an acetous mercurial ſalt, lately ſo named, but little known. 


VEGETABLE SALTS. | 
This general name may be given to all neutral ſalts compoſed of the acid 


juices, concrete ſalts, natural or unfermented acids of vegetables, with the ſeveral 
bene tf 316 3 det; KY > | ſubſtances 
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ſubſtances capable of uniting vith theſe acids; but none of theſe ſalts are yet 
known. 


VEGETABLE EMPYREUMATIC SALTS. 


Neither do we know any thing of the ſalts which might be formed with the 
acids obtained by the diſtillation of vegetable matters, which furniſh acid 
ſpirits or concrete acids, and which might be called vegetable empyreumatic 
ſalts. | 


ANIMAL EMPYREUMATIC SALTS. 


By this name we may diſtinguiſh neutral ſalts compoſed with acids oBtained 
from the diſtillation of animal matters, as the acids of inſeFs, of butter, and of 
fat; but all theſe falts are perfectly unknown. 

Although we have given the epithet empyreumatic to ſalts formed with 
vegetable and animal aids — by diſtillation of theſe ſubſtances with a 
heat greater than that of boiling water, we do not mean to imply, that 
theſe ſalts, if they were well made and purified; would retain an empyreu- 
matic character. or any part of the burnt oil which adheres to theſe acids after 
diſtillation. On the contrary, theſe acids may be deprived entirely or partly of 
this oil by paſling into combinations of neutral falts, as — to volatile 
alkalis when transformed into ammoniacal ſalts: but in this caſe we ſhould be: 
better able to examine the nature of thefe acids, and the epithet empyreumatic 
would only refer to the manner. of obtaining them, and would ſerve to 
diſtinguiſh them from thoſe vegetable or animal ſalts, the acids of which have 
deen obtained wirhout diſtillation in a naked fire. 


\ PHOSPHORIC SALTS. 


. By this general name we mean all ſalts produced by combialdg the acid of 
phoſphorus of urine with alkaline, earthy, and metallic ſubſtances, a ſmall part 
of which ſalts is known even imperfectly. 

With fixed v ye que alkali, this acid forms a phoſphoric ſalt, a kind of 
fufible ſalt of uri jc 

Wich marine alkali, it — another phoſphoric fol, or 22 ſalt of urine 
with baſis of mint alkali. It is not known. 

With volatile alkali, a phoſphoric ammoniacal ſalt, called alſo fufible ſalt of 
urine, native ſalt of urine, microcoſmic ſalt. 


With calcareous and argillaceous earths, Phoſphoric, calcareous, and argillaceous 
% not known, 7 


With metallic! ſubſlances, phoſphoric metallic ſalts of gold, Toe copper, &c. 

ue ry clittle known. See the article Pnosrnonuvs. | 
Beides the ſaline ſubſtances which have ſenſible id properties, ſome 
— as ſedative ſalt and axſenic, without having theſe properties, do 


3 neverthelels. 
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nevertheleſs act as acids in their combinations with all ſubſtances capable of 
uniting with true acids, of forming with theſe ſubſtances kinds of neutral ſalts, 
and even of communicating, like the acids properly fo called, ſaline properties 
o thoſe ſubftances which have them not. Theſe combinations are by general 


conſent claſſed amongſt neutral ſalt. 


BORAX, „ SALTS of BORA Xx. 


The ſedative ſalt, combined with marine alkali, forms ordinary berax. 

With fixed vegetable alkali, a kind of borax, not much known. 

With volatile alkali, an ammoniacal borax, not much known. 

— calcareous and argillaceous earths, caliareous and argillaceous borax, 
unknown. | 
With metals, borax tvith metallic baſes of gold, filver, &c. unknown. 


ARSENICAL SALTS. 
Arſenic forms, with fixed ble alkali, a neutral ſalt perfectly ſoluble in 


water, and cryſtallizable, called by Mr. Macquer, who firft obſerved it, neutral 


ar ſenical ſalt, or ſimply arſenical ſalt. See ArSEnic, and SaLT (NeuTRAL 
ARSENICAL ). | 

With marine alkali, another arſenical falt, very like the former, but not 
much examined. 6 16 tf i 2 il | 
With volatile alkali, an arſenical ammoniacal ſalt, unknown. | 

With calcareous and argillaceous earths, a culcartous or argillareous arſenical 
ſalt, unknown. . D lee ez 

With metallic ſubſtances, arſenic is perhaps capable of forming arſeuital 
ſalts with metallic baſes, or combinations in which ſaline properties would be 
perceptible, if theſe combinations were made by decompoſing nitrous ſalts with 
metallic baſes by means of arſenic, br by 1 metals diſſolved in acids 
by means of a ſolution of neutral arſenical ſalt in water ; but perhaps from thence 
nothing would be produced but combinations ſimilar to the arſenical | 
We are quite ignorant upon this ſabject. ; Law * ; 

Saline alkaline ſubſtances, beſides the ſalts which they can form with acids, 
can alſo. act upon earths and metals, with which they form ſaline compounds, 
and from which, when ſeparated, they appear as before. Accordingly, theſe 
compounds may for this teaſeh be ranked amongſt ſalts, and general and parti- 
cular denominations may be aſſigned to them, according to the principles which 
compoſe them, as, for le, alkaline. earthy Jalts, calcareous, argillactous, 
vitreous, metallic, as of gold, filver, &c. But hitherto chemiſts have not con- 
ſidered them in this view, and have even examined them but little. 

Laſtly, acids, alkalis, and even ſeveral neutral ſalts max, by combining with 


dily ſubſtances, form compaunds which may be conſidered as true ſalts, if this 


name be given, as it ought to be, to every thing that is ſapid and ſoluble in 
water: but theſe compounds form in ſome diſtinct claſs, and are 
Aiſtinguiſhed by the name of ſoap... Ser Ss. ET 


From 


Ow 649 


From this enumeration of ſaline compounds we may ſee how many of thein 
are little known, or not even thought of. The numerous experiments yet to 
be made in this extenſive part of chemiſtry ere nevertheleſs very neeeſſary, __ 
are fundamental and elementary. To make them ſucceſsfully, nothing is re 
ſite but accuracy, patience, and 222 of the firſt principles of chemiſtr — 
Every intelligent perſon is capable of ma 1K For this purpoſe the acids, 
alkalis, earths and metals employed muſt be very pure, the ſaline compounds 
reſulting from their union muſt be examined; their taſte, ſolubility in water, 

cryſtallization, deliqueſcence, and the methods of decompoſing them muſt be 
obſerved. Theſe conſiderations are certainly ſufficient to excite the zeal of 
perſons who would contribute to the progreſs of chemiſtry. | 
Wo now proceed to treat ſummarily of the principal ſalts known by the 

name of 1 in an alphabetical order. 


&CL1:D--8AL T1 
Some chemiſts, and particularly ancient cherniſts, have thus named the 


ſaline ſubſtances which we only call acids. See Acins. We may however 
continue this name, and apply it to ſome concrete ſaline ſubſtances; dy tartar, 


fair of otrel, &c. and to ſeveral other eſſential falts, which ſeem to be ner 
mediate betwixt the ſtate of pure acids and of neutral ſalts. 


SALTS with BASES ALKALINE, EARTHY and ME- 
TALLIC. 


By theſe general denominations the ver neutral ſales are e diſtinguiſhed 


according to the nature of the baſis, or ſubſtance with which the acid is com- 
bined. See the above enumeration of folts See alſo tbe article NEUTRAL SALTS. 


sg r ALEMBROTH. 


This i is a ſaline mes, On 


But the 
| as ſolvent, were far from 
7 — <, med the operations i FRY em it. As alchemiſts 

loved pompous names, they called t CN f e * widen, 
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ALKALINE SALTS. 


This name is frequently given to ſaline alkaline ſubſtances, as fixed. alkalts,. 
vegetable and mineral, volatile alkali. See theſe words. rhe 


SALT of AMBER, or VOLATILE SALT of AMBER. 


This is a ſaline, oily, concrete matter, obtained by ſublimation, or even by: 
cryſtallization, from amber. It is à kind of eſſential ſalt, which forms ſhining: 
needle-Fke cryſtals, has the ſmell- of rectified oil of amber, and is ſoluble in 
= of wine. It is uſed only medicinally, as an antiſpaſmodic, with the 

me effect as the ſpirit and reQtified. oil. of amber. See Birumzns and. SALTS 


(EsszwTIAIL). 5 8 


'AMMONIACAL SA LTS. 
8 - | 


By: this name. are diftiaguiſhed all neutral falt compoſed: of any acid! 
faruratec&with volatile: alkali. Se AMMONIACAL. SALTS ; and SALTS (Nau-- 


TRAL),. | 4 


i 


' ARSEWNICAL SALTS. 


| Se Sur MTvra al AxzanIcAL), 


COMMON SALT. 


Common ſalt is a neutral. perfect falt,. compoſed of a, peculiar acid and as 

ul iar alkah, . which are called marine acid, and marine or mineral altali. 

This ſalt, which is produced by nature, is more abundantly and univerſally- 
diffuſed than any other. Immenſe mines or quarries of it are found within the 
earth, and it is then called /a. gi or foffle' füt. The waters of all che fen, 
and many ſubterranean and mineraltunters, contain it. From every vegetable 
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The common falt is ; moderate ſtrong; It is-oryftalli-- 
'zable, and is one of thoſe the figure of whoſe cryſtals is moſt regular, moiſt 
determinate, and leaſt variable. The cryſtals of this, ſalt are perfect, or nearly - 
perfect cubes; for 'the Holtow pyramids obtained in certain evaporations| of 
fal waters are 1 heap of cübiral cryſtals, arranged in this manner 

nent each other, by means of evaporation; ' n. 
Common ſalt is moderately ſoluble in water. Four parts of water are 
required to diſſolve one part of ſalt; and hot or boiling water diſſolves no 
more of it than cold water. For which reaſon it is only obtainable from ſea · 
| | water : 


$ 4A L 
water, and other waters impregnated with it, by a continued evaporation, See 


"CRYSTALLIZATION. 

Although common ſalt be very cryſtallizable, and exactly neutral, it very 
readily becomes moiſt when expoſed to humid air. It muſt be preſerved in 
* dry laces. : | 
| his ſalt is ſuſceptible of contracting a certain union with common ſalt with 
 * calcareous baſis; for which reaſon all the ſalt obtained either from ſea- water or 
ſalt fountains always contains a certain quantity of this ſalt with earthy baſis. 
Thus, if any common ſalt be difſalved in very pure water, and fixed alkali be 
added to this ſolution, we ſoon ſee the white earth of the ſalt with earthy baſis 
which is precipitated. As therefore cryſtallization ſeems inſufficient for the 
purification of common falt from the ſalt with earthy baſis, when we would 
obtain a very pure common ſalt, as is neceſſary for Goa delicate operations, 
we muſt diſſolve it in water, filtrate it, and add to it a ſolution of cryſtals of 
ſoda, or marine alkali, till no more white cloud is formed by the addition ; then 
filtrate again the liquor, and evaporate. By this method we ſhall obtain a 
common falt perfectly pure. (q) ö 

Common, ſalt expoſed to the action of fire, crack les and decrepitates pretty 
ſtrongly, when heated to a certain degree, eſpecially if it be heated haſtily. 
Its cryſtals burſt into ſmall pieces during this decrepitation. This effect is 
produced by: the water of the cryſtallization of the ſalt, which being confined 
by the parts of the ſalt, and at the ſame time reduced into vapors by the action 

fire, burſts the parts of the ſalt, and is diſſipated. Many chemiſts conſider 
this decrepitation of common ſalt as a property peculiar to it, and by which it 
may be known; but vitriolated tartar, nitre of lead, and probably many other 
ſalts, are ſuſceptible of a ſimilar decrepitation. 

If ſalt be expoſed to a red- heat after this decrepitation, it fuſes ; and when 
afterwards cooled, it fixes in form of a white and almoſt opake maſs ; bur 
excepting that it has loſt the water of its cryſtallization, it is the ſame as before 
this expoſure to fire. F 

Several chemiſts, having obſerved that when common ſalt is heated in a 
retort, a little marine acid exhales from it while it contains any moiſture, and 
that by adding more moiſture, more acid may be thus obtained, have believed 
that, by means of water, all its acid may be e from it. But they 
have been deceived; for this ſmall quantity oſ acid obtained by repeated hu- 

mectations and diſtillations proceeded only from the common falt with earthy 
baſis, which, we have obſerved, is always mixed with common falt, From this 
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(7) Sea-water contains diſſolved in it not rrefiduous liquor called the mother-water. 


only ſea-ſalt, or a combination of marine 


acid with mineral alkali, but alſo other ſalts, 
eſpecially combinations of marine and vitri- 
olic acids with the earth called magneſia, 


which is not calcareous. See MAaGnzs1ia,. 
joined, Some of theſe falts,.. 


bikes eſi ryſtallized al 
with magneſia, are e Iz on 
with the ſea-ſalt by the evaporation of -the 
-  «fra»water,. and part of them remains in the 
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Some portion of true calcareous earth, diſ- 


ſolved by marine and vitriolic acids, is ſaid 
alſo to be contained in ſea- water; but the 
quantity of this is very ſmall in compariſon 
of the quantity of magneſia; to the precipi- 
mow of which, — = cloud or tur- 

idappearance given to ſga-water or to a 
ſolution -of common lalt in water, is chicfly 


earthy 
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earthy ſalt a portion of acid may actually be obtained by this method: but Mr. 
Beaume has found, that no acid can be thus expelled from common ſalt per- 
fectly purified in the above-mentioned manner. | 

This ſalt is abſolutely unalterable by fire, even when i has been heated 
ſtrongly, together with inflammable matters. The unalterable property of 


common falt by fire proceeds from the ſmall diſpoſition which its acid has to 
combine with phlogiſton. This truth has been demonſtrated by the experi- 
ments of Mr. Duhamel and of Mr. Margraaf. 16 ue: 
Although this ſalt be fixed in the fire to a certain degree, yet when it is 
expoſed to a violent fire with free acceſs of air, it exhales in vapors, and 
attaches itſelf in white flowers to bodies which it finds leſs hot than itlelf, We 
have examples of this effect in certain fuſions of ores, where common falt is 


added]; and in glaſs-houſe furnaces, where: this ſalt, of which a certain quantity 
is contained in ſoda and potaſh, and which cannot enter into , vitrification, 
attaches itſelf to the ſides of the openings or holes. 18 | 


We know no other acid but vitriolic and nitrous acids, and ſedative ſalt, 
which can decompoſe common ſalt by diſengaging its acid: for arſenic, which 
ſo eaſily and effectually decompoſes nitre, cannot act upon this ſalt ; a pheno- 
menon, the cauſe: of which deſerves to be examined, and which is certainly 


connected with an important theory. ict le 


o 


Common ſalt is of all ſaline ſubſtances the. moſt. nece Ay. and { extenſively 
uſeful. Beſides the particular uſes of its acid and , alkali in many chemical 


- operations and in arts ; beſides irs great utility:in the fuſion of glaſs, which it 
: whitens and purifies, although it does not enter, and perhaps . becauſe it does 
not enter into their combination, as Mr. d' Antic has ſhe vn; and from the 


property it has of facilitating the fuſion and precipitation of the metallic parts 


of minerals in eſſays, and of covering them perfectly; beſides theſe, I ſay, its 
great uſe in aliments, the taſte of which it.improves by its, agreeable- piquancy, 
-- when mixed in proper quantity, is univerfally known. | But this is not the only 
advantage z for it retards and prevents the putrefaction of almoſt all our 


” aliments, without producing any ſuch change upon them, even when preſerved 

a Jong time by means of it, as to render them unſit for the purpoſe: of 
- noun{hment.” All other ſaline matters may indeed preſerve from putre faction, 
as common ſalt does, and ſome of them even more effectually: but we do not 


common falt for this purpoſe. 95550 20Q08!lifi5 b | 
A very remarkable circumſtance in the / antiſeptic property of common ſalt, 
and of ſome other ſalts, is, that this property varies ſurpriſingly according to 


the proportions in which the ſalt is employed: for this Kl, med with 


animal matters in a proportion, preſerves them from putrefaction, which 


\ 


toward a Hiſtory of Putrgfaction, Mr. Gardane, Phy 


ant 


particularly by thaſe of the accurate and gs author of an Eſay 
ian of the Faculty of 


Paris, who, having convinced himſelf of this fact by his own experiments, men- 
tioned it in à very good theſis, and has drawn. from it a concluſion which 
ſ-ems to me very juſt, namely, that ſmall quantities of common ſalt, ſuch as 
thoſe taken with aliments, facilitate digeſtion, which he conſiders as a — 2 
129 2 © fri 
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- know any other, the taſte of -which renders it capable of being ſubſtituted to 


it accelerates conſiderably when a ſmall quantity only of it is employed; This. 
mw on, toe fact is proved by the experiments of Meſſts. Pringle and Maebride, 
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putrefaction. If this opinion be as true as it is probable and conſiſtent with 


the principles of chemiſtry, and of the animal economy, then common ſult is 
not only agreeable and uleful, but alſo ſalutary, at leaſt to all conflitutions in 


— 


which the digeſtion is too remote from putrefaction, as in thoſe which are pro- 
perly called crudities: for we cannot but agree, that different temperaments dif- 
fer much in this reſpect. Ste be articles Act (Maxixt), ArK ATI (Mi- 
NERAL), CRYSTALLIZATION, WATER (SEA), WATER of Sarr FounTaAixs, 
SALLY», out SALTS NEO LACE: . IS; QUTSTE TO 


0 


CRYSTAUUIZABLE'SALTS. 


By this name we diſtinguiſh" all faite matters ſuſceprible of ryſtallization. 
It is contrary to that of fuer ſalts, by "which are diſtinguiſhed ſaline ſubſtances 


that cannot be obtained ih a cryſtallized conerete ferm, ſuch as nitrous and 


marine acids, volatile Akali altered by quicklime, and ſome others. We have 
nevertheleſs reaſon to believe, that, rigorouſly ſpeaking, every ſaline ſubſtance 
is eſſentially ſuſceptible of cryſtallization, and that in this reſpect they only 
differ in the degree of facility with ,h they may be cryſtallized ; for we are 
certain that many very deliqueſcent ſalts, the cryſtallization of which has nor, 


that I know of, been ever 'obſerved, ſuch as ' commen: ſalt 12p11Þ calcareous baſis, 


when very much concentrated. 


may nevertheleſs aſſume ſolid regular forms by the cooling of their ſolutions 
Mr. Beaume has obſerved the cryſtallization of 
this and ſeveral ſimilar ſalts. See CRxySTALLISATION, DELIQUESCENCE, SALT, 


and SALTS (NTA. 2 III CHIN TI 


— 
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SALTS of CENTA 
wy AIR 


URL, of WORM WOOD. of .SORREL, &c. 
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The name of fat, added to the proper name of ſome ſubſtance, is applied to 


10 


6 1 is A * 

. The names faits. of coral, "of pearls, of crabs tes, Are not more accurate, 
unleſs we add the epithet acetous, as acetous ſalt 0 tral” &c. for theſe ſub- 
ſtances may be combined, and may form ſalts with any other acid, as well as 

with vinegar. Arn ſalt: f of fe 

Let us now ju e names, 0 quinguina, of ſena, of onions, &c. 
4 to the dry asg of theſe matters "made in the manner of the Count de 

Garaye, are not cntirely W a the preceding eriumieraion of Jalts. 


SALT F 'COLCOTHAR. 
"This is a white ſaline matter, obtained by .ixjviating MN 


is not much uſed, and has not been much examined. I 
- ſelenitic or aluminous ſubſtance, which. is == with the vi 


contained in the n from . n was extracted. 


\ 
, 


s A. DE DV. 04B-U'S. 


I l a u aus formed byſaturaing vice e with, the ken of: aire. 
bee apr oh Bere | | 


DELIQUESCENT 84 T8. 


Thus are named all ſaline matters which may be obtained by cryſtallization 

or drying in a concfete form; but Which, when ep ed to air, /imbibe its 

moiſture, and loſe their concrete cryſtallized form, een into a liquor by 
means of this moiſture. Sce DU arntelnar. 


w Fe 
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+ Goiine kale ſubſtances have been denominated . from the countries where'they 

have been firſt diſcovered. | Ye a _ reQified concrete volatile alkali, ob- 

- rained from filk, is called i /alt of —— and even ſome deuggiſts give this 
name to the N alkali 0 — from ſal ammoniac. 

In a fimlar manner, the name of Epſom! ſalt is given to a badly y cryſtallized, 
| Birter Glauber's ſalt, which cafily becomes moiſt, \becauſe. it is mixed with 
common falt, and common ſalt with calcareoat baſis, It was firſt obtained from 
a a ſalt well at Epſom near London. This name has been fince given to à ſimilar 
 *Glavuber's ſalt obtained from falr marſhes in France, and alſo to à true and pure 
Glauber's falt obtained from the gebt of the falt-works of Lorraine and 
Ftanche· compte, the cryſtallization ef which they difturd ' purpoſely to prevent 

t from reſem ing entirely the pure ſalt of Guber. 

Salt Sadlirz is allo a Glau eee beser 0e 


tame may be ſaid of man r 
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This name is given to all concrete ſaline matters which preſerve the ſmell, . 
taſte, and all other principal qualities of bodies from which they were obtained, 
which bodies are only vegetable and animal. The uſual method of preparing 


them is by evaporating, to almoſt the conſiſtence of a ſyrup, the Jiquors con- 
taining the eſſential talr, namely, the expreſſed and depurated juices and 


ſtrong decoctions, and by keeping them in a cold place. From many of theſe 


liquors, ſaline matters or cryſtals are depoſited upon the ſides of the containing 
veſſels after a . conſiderable time, and after they have undergone a kind of fer- 


mentation; Theſe cryſtals, which are always very red, may be purified by 


diſſolving them in water, filtrating, evaporating, and cryſtallizing. 


We may obſerve,-that- the; ſalts thus obtained from animal and vegetable 
matters are ſometimes nothing but vitriolated tartar, Glauber's ſalt, nitre, 
common ſalt, and other ſuch neutral ſaks, which ought not to be . conſidered 


as the eſſential ſalts of the ſubſtances from which they are extracted. 


_* Theſe mineral ſalts are extraneous to the veget bles and animals from which 
© 


— are obtained. They are not parts of tho 
with t 


ubſtances, nor are 8 
urified from the exttactive matter with which 


. 8 4 1 #1 2p. „ » * - 
ee nor contract apy true union Wich the proximate = 
-ciples Juch 


of anicmalz and. vegerables, becauſe they are naturally incapable of 


union. | 


The. proof” of this truth is, that they ave Aways obtained” from ve- 


— 


In the ſecond, place we ſtall obſerve, concerning ſalts truly called eſſenti 43 


may he ſeen under the 5 Tara A, The dru have, 4 very white 


* 
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than the ſalt above-mentioned. Beſides, Mr. Beaumé, who has made ſome 
inquiries into this matter, affirms, that a true ſalt of ſorrel could not be procured 
at the price of the ſalt which is common E that name, the quantity 
of ſalt obtainable from ſorrel being very Ihe ſalt above · mentioned 13 
broughe. from Germany, is much Rare, acid. — more ſoluble in water than 
eream of tartar; it acts upon all ſubſtances ſoluble by acids; but. the neutral 
ſalts thence formed have not been examined. 

Flowers 0 of benjamin, volatile ſalt of amyer, and other faline matters of the 
hae kind, ſeem. to belong to this claſs of eſſential ſalts; but they are 110 
Aren. e * "ey be cookie 28 a neu ſubject of. a | 
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e chemiſts give this me to the alts obtained from the aſhes of plants, 

which not having been es by fire, ought to be conſidered as fixed, in 
"compariſon of the other faline marters F thi e plants, which eyaporate during 
their deflagration. 

As the ſaline ſubſtances remaining in the aſhes of vegetables are entirely 
or chiefly alkaline, the name of fixed ſalt has become ſynonimous with that 
of. fixed Sali, But other ſaline ſubſtances, as moſt neutral ſalts, which have 
not baſes of volatile alkali are e nearly as fixed as fixed alkali. 

./» The faxity of any fali ne 4 7 is not erfect; ſince any of, them by + a long- 
continued violent fire” in my ns "altogether ' evaporated. o proof of this 
we find in laſs-houſes. A part of e fixed al i, of the — ſalt, of 
Slauber's ſalt, of vicriolated tartar, and other equally fixed falts, contained 
In the aſhes uſed in the compoſition of glaſs, are per e exhaling, during 
the fuſion of glaſs, in a vapor which, may be ſeen above the fort and this 
vapor forms line incruſtations round” the openings and other Teaſt hot places 
of the furnace. Accordingly, the < Candies of ſalt of laſs which covers the 

; ſurface of the melted 'glaſs is contiriually ditninifhing. 1 have had occaſion to 
take from a vitrifyitig furnace, at different times, 8 rhry crucibles, containing 
all the ſame compoſition for cryſtal-glaſs, of which ſoda and por-aſh-made parts. 
The crucibles firſt taken out were covered with a cruſt of ſalt of ahh + more 
"than two lines thick thoſe taken out 18 or 20 hours afterwards had only a very 
. thin. ſtratum of glaſ Ball; and, laſtly, che crucibles which remained 72 wats 

b 0 the ef TE had & falr, or ody a very 1 all quantity, upon the ay the ſur- 
ace © 

SW lai tals ber ty ned 6 ant Ge 
is only relative. We confider thoſe as fixed which ſuſtain a,red heat during 
ſeveral hours, without : any fenſtble” diminution. Salts which by a red heat 
are reduced into vapors and ſublimed, are called Lg polar 1 the ammo- 

ic 


© niacal ſalts, and corroſive ſublimate; ard laſtly, falts are . we without 
4 or with . . Lk as the volatile acids and Ans ſe ed volatile 


70, 


fal 23 . 
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This name is given to all ſal'ne ſubſtances which cannot by any method 
be rendered ſolid; ſuch are nitrous and marine acids, volatile alkali altered 
by quickhime, aid tome others. This quality depends on their volatility, and 
on the affinity which they have wich water ſuperabundant to their ſaline eſſence. 
In this latter point they reſemble deli queſcent ſalts, and they may even be con- 
ſidered as ſalts perpetually, and unſurmountably deliqueſcent. But they differ 
from ſalts that are only deliqueſcent, in this circumſt ne, that theſe latter are 
mach Jeſs volatile than the fluor ſalts, and can ſipport a heat ſufficient to deprive 
them of all their ſuperabundant water, and to re luce them to a concrete form. Ses 
DEeLiQy/ESCENCE and SALT. 


FUSIBLE SALT f URINE 


This ſalt, called alſo native or eſſential ſalt of urine, phoſphoric ſalt, microco/mit 
ſalt, is a neutral ſalt compoſed ot an acid named phoſphoric, ſaturated with an 
alkali fixed or volatile; fe both theſe kind of alkalis ſeem to be contaired in 
urine, 

To obtain this ſalt, urine freſh or putrid is to be evaporated to the con- 
ſiſtence of a ſyrup, ſlowly or quickly. This urine, which 1s then very red, or 
brown, is to be put in a cold place. The fuſible ſalt cryſtallizes on the ſides 
of the veſſel, When the ſalt ceaſes to form itſelf on the veſſel, the liquor is 
to be decanted, and again evaporated, that ſtill more cryſtals may be obtained 
by the ſame method. Theſe cryſtals are to be collected. which are very dirty 
and brown. They may be purified by diſſolving in pure water, filtrating, 
evaporating, and cryſtallizing, according to the general method. Theſe ope- 
rations ought to be repeated when the ſalt is required to be very white and 
pure. Thus they are diſengaged not only from the extractive part of the 
urine which diſcolors them, but alſo from a portion of common ſalt which 
may be mixed with them, particularly when the urine has been much evapo- 
rated, | | 

This falt is very ſuſceptible of cryſfallization, and is one of thoſe which are 
more apt to cryſtallize by cold, than by evaporation. 

If this ſalt be expoſed ro the action of fire in cloſe veſſels, a very pungent 
volatile alkali is expelled from it, which Mr. Schloſſer has obſe to be 
always fluor, like that which has been altered by quicklime. This chemiſt 
affirms even that if concrete volatile alkali be combined with the fuſible ſalt 
of urine, and ſeparated from this ſalt by diſtillation, it will be in a fluor ſtate, 

The acid of this ſalt is fixed, and remains at the bottom of the veſſels, melted 
to a vitreous matter, if the heat has been ſufficient for that purpoſe. This 
is the acid which produces the phoſphorus of Kunckel, by its combination with. 
the inflammadle principle, and which gives the characteriſtic properties to the 
fuſible ſalt of urine. See the properties of this aid under the article Puosphokus 
of KUNCKEL. | 
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If this fuſible ſalt be mixed with the other fuſible ſalt with baſis of fixed 
alkali, as this latter ſalt cannot be decompoſed merely by diſtillation, nor even | 


by means of phlogiſton, phoſphorus is therefore chiefly produced from the 
former, or the ammoniacal fuſible ſalt, e PHOSPHOR US and Urine. 


„ 


Thus are called all the ſalts obtained ready formed within the earth; but 
more particularly common ſalt, which is coagulated in large maſſes within 
the carth, more frequently called /a/ gem. 
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Sal gem is foſſil common falt, or which is found within the earth in large 
maſſes : It has ſome tranſparency. by which it reſembles cryſtal a little; and 
hence it has been called tal. gem. The moſt conſiderable mines of this ſalt 
are in Poland. Very curious and intereſting particulars concerning theſe 
mines may be ſeen in a Memoir of Mr. Guettard, in the Memoirs of the Aca- 


demy of Sciences. 
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This matter, called alſo glaſs-gall, is a kind of ſaline ſcum or maſs, found in 
glaſs-houſe pots upon the ſurface of the melted glafs. It conſiſts of neutral ſalts, 
as common ſalt, vitriolated tartar, and others which are contained in the ſoda 
and potaſh employed in the compoſition. of glaſs, and which not being them- 
ſelves ſuſceptible of vitrification, are. ſeparated from the glaſs during the 
fuſion, and are eollected together upon. its ſurface, becauſe they are ſpeci- 
fically lighter. Hence we ſee, that as all the ſoda and potaſh employed for the 
compoſition of glaſs contain more or leſs of theſe extraneous neutral ſalts, the 
ſalt of glaſs muſt vary according to the ſaline ſubſtances employed. For the 
ſame reaſon no ſalt of glaſs is found where only pure and vitrifiable ſalts, as 
purified alkalis, nitre, borax, &c. are employed. See ViTRIFICATION, | 


GLAUBE R's SAL T. 


The ſalt thus named, from the chemiſt who diſcovered it, is a neutral ſale, com- 

ſed'of vitriolic acid ſaturated with marine alkali. | 

Glauber diſcovered this ſalt, while he was decompoſing common ſalt by means 
of vitriohc acid, to obtain the ſmoking marine acid by diſtillation. The re- 
ſiduum of this diſtillation he found to be a ſaline maſs, not cryſtallized, which 
he diſſolved in water, and obtained, by evaporation and cold, tranſparent cryſtals. 


Glauber, ſurpriſed with the appearance and properties of theſe cryſtals, gave 
| | them 


2 
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them the name of ſal mirabile, by which they are ſtill known, but more gene- 
rally by that of Glauber*s ſalt. | 

This ſalt, although compoſed of vitriolic acid and a fixed alkali, as vitr olated 
tartar is, yet it differs from this latter ſalt in many reſpects, which differences 
are to be attributed to the difference of the alkaline baſes, one being the vegetabl- 
fixed alkali, and the other the marine fixed alkali. The taſte of Glauber's falr 
is faltiſh but diſagreable and bitter. It is one of the ſalts which form the 
fineſt cryſtals. When large quantities of this ſalt are cryſtallized, and with 
due attention, large, oblong, columnar cryſtals are formed, the ſurfaces of which 
are ſtriated longitudinally, like thoſe of nitre. 

The cryſtals of this ſalt are as tranſparent as ice, but when expoſed to a dry 
air they loſe their tranſparency by the evaporation of the water of their cryſtal- 
lization. Their ſurface, and afterwards the whole of the ſaline maſs, is reduced 
by the diſſipation of this water to a white ſaline powder. This change allo 
happens to the -cryſtals of marine alkali, ro which probably this property of 
Glauber's ſalt muſt be attributed. 

The quantity of water which enters into the cryſtallization of Glauber's 
falt is very conſiderable, and amounts to nearly one half of its weight. To 
this large quantity of water is probably owing the ſize and tranſparency of 
the cryſtals : For it ſeems to be a general rule, that the more water 1s con- 
rained in any falt, the more large and tranſparent its cryſtals are. From this 
ſame abundance of water, Glauber's ſalt liquefies with a heat quickly applied, 
till all the water be evaporated; and then it becomes dry and ſolid, and re- 
quires greater degree of heat to fuſe it. | 

This ſalt, although very ſoluble, even in cold water, is one of thoſe which 
may be diſſolved in a leſs quantity of boiling than of cold water. Hot water 
diſſolves nearly an equal weight of it. From this property we may know, that 
the cryſtallization of Glauber's falt is beſt procured by the cooling of a ſufficiently 
evaporated ſolution. Accordingly, a ſure method of obtaining the fineſt cryſtals of 
ſalt of Glauber is, to evaporate the water, in which it is diflolved, till we find by 
taking outand tryinga ſmall quantity of the ſolution while evaporating, thatcryſtals 
are pretty quickly — by cooling. It is then to be poured into flat and 
ſhallow veſſels, and cooled ſlowly. The larger the quantity of liquor is 
operated upon at a time, the larger will the cryſtals be; ſo that they may be 
obtained ſeveral feet long, and proportionably thick. Theſe cryitals* are 
placed horizontally upon each other, and the cryſtallization ought therefore 
to be performed in wide veſſels. See CRYSTALLIZATION. 

Glauber's ſalt cannot be directly decompoſed but by means of phlogiſton 
only : For the decompoſitions made of it by metallic ſolutions are by means of 
a double affinity: and the decompoſition which may be effected by the nitrous 
acid alone, upon Glauber's ſalt and vitriolated tartar, as Mr. Beaume diſcovered, 
is alſo cauſed by phlogiſton. (v) 


(7) The ſingular decompoſition of vitrio - tionary believes; for Mr. Margraaf affirms, 
lated tartar, and of Glauber's falt, by means that theſe neutral falts, and alſo that nitre, 
of nitrous acid, as mentioned by Mr. Beaume, may be decompoſed in a ſimilar manner by 
doe; not feem to be cauſed by the phlogiſton marine acid, 
of the nitrous acid, as the author of the Die · 1 4 
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SGlauber's ſalt is uſed only in Medicine. In ſmall doſes, as from one to two- 
Bros, it is reſolvent and aperitive, and as ſuch is added to ptiſans and apozems. 
t is alſo employed as an attenuant and corrective in the ſame doſe in purgative 
potions; and it is itſelf a good and mild purgative, as all the neutral ſalts are, 
the baſis of which are fixed alkali: The doſe of this ſalt as a purgative is from 

an ounce to an ounce and a half. 

To prepare Glauber's ſalt, we need not combine the pure diſengaged vitriolic 
acid with the alkali of ſoda, nor decompoſe common falt by vitriolic acid, as. 
Glauber did, unleſs we deſire to obtain at the ſame time the marine acid. 
Nature furniſhes a large quantity of this ſalt ready formed. A conſiderable quan- 
tity of it is contained in mineral waters, and perhaps all waters which contain com- 
mon ſalt contain alſo ſome Glauber's ſalt. (s) The ſalt wells of Lorraine, of 
Franche-compte, of Epſom, contain much of it, and from theſe. it may be 
_ eaſily obtained by cryſtallization. Further, from all vitriolic ſalts with earthy 
or metallic baſes, as ſelenites, alums, vitriols, Glauber's ſalt may be obtained 
by decompoſing them with ſoda. Laſtly, by burning ſulphur with common 
ſalt or ſoda, this ſalt may be formed. If it were much wanted, it might be 
eaſily and cheaply made by theſe proceſſes. See tbe articles Acip (Vir RIOL Ic), 
ALKaLlr (MARINE), CRYSTALLIZATION, WATER of the Sta, and of SALT. 
FounTAiNS, SALT, and NEUTRAL SALTS.. 
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Thus is commonly called the neutral ſalt compoſed of the acid of vinegar- 
ſaturated with lead. As this ſalt has a ſweet and ſaccharine taſte, it is called 
ſugar- of lead. | 

To make this acetous ſalt, ceruſs, which is lead half diſſolved; and corroded 
by vinegar, is to be entirely diſſolved in diſtilled vinegar by means of heat in 
a ſand- bath; the liquor, when perfectly ſaturated, is to be evaporated, and cryſ- 
tallized by cooling, and many ſmall needle-like cryſtals will be formed in it, 
which are to-be well drained. 

This ſalt is not much uſed in medicine. It is uſed only externally, becauſe 
the lead is pernicious. . It is employed in ſome arts, and eſpecially in dycing, to 
heighten the red color of madder, See Czauss, LEA, and VinecaR.. 


- (5s) Glauber's ſalt, that is, a ſalt formed magneſia. See magneſia. This ſalt con- 
by vitriolic acid combined with mineral al- fiſts of priſmatic cryſtals like thoſe of Glau- 
kali, is contained in ſea-water and in many ber's ſalt”; has a bitter taſte; is ſoluble in 
mineral waters. But the ſal catharticus a- Jeſs than an equal weight. of water; when 
marus of the London Diſpenſatory, extracted expoſed to a moderate heat, it quickly li- 
from the bitter liquor remaining after 72 queſies, and loſes the water of its cryſtal- 
{tallization of ſea-ſalt in ſea-water, and the liz tion, which amounts to more than half 

fatt of Epſam,. and of molt . purging waters, its weight and is changed by this calci- 
tho” very ſimilar. in appearance to the true nation into a white powder, almoſt totally 
Glauber's ſalt, with which it is frequent -- ſoluble in water, by addition of which, to- 
ly confounded, is. found to be compoſed gether with evaporation, it may be reſtored 
of vitriolic acid united with the earth called ta its former cryſtallized ſtate, Lixr 
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This is a general name given to all ſaline ſubſtances obtained by lixiviation 
of aſhes, but is particularly applied to fixed alkalis, becauſe the ſalts thus ob- 
tained from aſhes are altogether or moſtly alkaline. See Al K ALI (Fixed). 
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IF this name be taken in its moſt extenſive ſenſe, it ought to be given to 
all the combinations of any acids with any alkaline, earthy, or metallic ſub- 
ſtances. Theſe are ſalts formed with baſis uf fixed alkali, vegetable or marine; 
with baſis of volatile alkali, called ammoniacal jalts; or with baſes of calcareous 
end argillaceous earths z and, laſtly, thoſe 8 cf metallic ſubltances. . See 
the above enumeration of ſalts, 

The name neutral, given to theſe ſalts, relates to the reciprocal ſaturation of 
their acids and their baſes. This ſaturation ought to be ſuch, that the pro- 
perties of the two principles of the neutral ſalt ſhould. be neither thoſe of a pure 
acid, nor of its pure baſis, but mixed or intermediate; and from hence theſe 
ſalts have alſo been called intermediate ſalts, or ſales medii. 

The moſt important conſideration concerning theſe ſalts, is the juſt ſaturation » 
of their two component principles. A. neutral ſalt ought to be conſidered . 
as perfect in its kind, when its acid and baſis are each of them in the mott : 
perfect relative ſaturation ;. that is, whzn the acid and the baſis are united to- 
gether in as large quantity and as intimately as they can be, each according 
to its nature. But we muſt remark upon this ſubject, that a neutral ſalt may 
be perfect in its kind, and exactly ſaturated in the ſenſe we have mentioned, 
altho' its principles be very far from being completely or abſolutely ſaturated; 
that is, altho* they have not exhauſted upon each other all their tendency 
to combine. In this reſpect the neutral ſalts differ much; and on this chiefly - 
depend the. effential diſferences evidently obſervable in the taſte, ſolubility, 
cryſtallization, deliqueſcence, facility of decompoſition, and action upon other 
ſubſtances, of theſe neutral ſalts. | 

From a circumſtantial examination only of the properties of neutral ſalts, we 
can acquire any knowledge concerning them; but we are far from having ſuf- 
ficiently examined them: for beſides that many ſaline combinations are quite 
unknown, and have never been made, many things are yet undetermined . | 
even concerning thoſe ſalts which are beſt known, We need not therefore 
be ſurprized that we cannot yet eſtabliſh a good general theory concerning 
neutral ſalts. We ſhall here only mention ſome general principles which ſeem 
to reſult from what is already known, and which ſeem capable of leading us . 
to further reſearches. | ; 

Firſt, the neutral ſalts, reſulting from the union of acids in general with 
fixed alkalis, are more abſolutely ſaturated than thoſe with baſis of volatile alkali, 
and theſe more than falts with baſis of earth, excepting ſelenites; and, laſtly, 
the ſalts with baſis of earth are more abſolutely ſaturated ' than ſalts : with 
metallic baſes. In the firſt claſs of theſe ſalts, namely, thoſe with baſis of 
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fixed alkali, we find moſt of the ſalts which have the leaſt taſte, ſolubility, de- 
liqueſcence, action upon other bodies, or facility of decompoſition, and the 
r tendency to cryſtallization. On the contrary, in the laſt claſs, namely, 
the falts with metallic baſes, we find moſt of thote that are corroſive, moſt 
ſoluble, deliqueſcent, Jeaſt cryſtallizable, moſt active upon other ſubſtances, 
and moſt eaſily to be decompoſed, Ihe two intermediate claſſes with baſes of 
volatile alkali, and of earth, are allo intermediate with regard to theſe pro- 
Yerties, | | | 
; Secondly,” as the ſeveral acids are more or leſs ſimple and powerful, they 
form with the ſubſtances to which they are capabl- or uniting, neutral ſalts, 
the abſolute ſaturation of which is more or leſs perfect, according to the nature 
of the acid, Neutral vitriolic ſalts are the firſt in this reſpect, then nitrous and 
marine ſalts, or marine and nitrous falts ; for theſe acids do not difier much; 
and, laſtly, acetous and tartareous ſalts. 
| Weought to obſerve upon this ſubject of general conſiderations upon neutral 
falts, that we muſt not judge, from one or a few of their properties, concerning 
the degree of coheſion and of abſolute ſaturation of their principles, but from 
all their properties taken and compared together been 2 one of the 
principles of a ſalt may be abſolutely, or almoſt abſolutely, ſaturated, while the 
other principle may be far from this degree of ſaturation; and according as the 
acid or the Bake i moſt ſaturated, the properties of the neutral ſalt muſt vary 
conſiderably. For example; we ſhould be much miſtaken, if, upon conſidering 
that corroſive ſublimate is leſs ſoluble in water than common ſalt, and not at 
all deliqueſcent, as the latter ſalt is a little, we ſhould conclude, that the 
coheſion of the principles of corroſive ſublimate and their abſolute ſaturation are 
much ſtronger than in common ſalt. The corroſive ny of this ſalt, and 
its powerful action upon many bodies, which properties do not, or ſcarcely, exiſt _ 
in common falt, evidently prove the contrary. See SUBLIMATE (CorRos1ve). 
We muſt alſo obſerve, that in many combinations of neutral ſalts, and par- 
ticularly of thoſe with metallic baſes, ſome metals and the acids hombres 
ſuffer, by the very act of combination, certain alterations which have great in- 
Auence on the nature of the neutral metallic ſalt reſulting from their union: for 
inſtance; although lunar and mercurial nitre be cryſtallizable, and little, if at 
all, deliqueſcent, while the nitres with baſes of copper and of iron are very much 
ſo, we muſt not thence conclude, that iron and copper ſaturate the nitrous acid 
leſs than ſilver and mercury do; becauſe we are certain that this difference 
does only proceed from this circumſtance, that while the nitrous acid diſſolves 
copper and iron, it decompoſes them, and deprives them of much of their in- 
flammable principle which is ny to the connexion of metals with acids, 
while it does not produce the ſame eſſect fo. evidently upon filver and mercury. 
Accordingly, the ſalts, which refult from the [ſolution of copper and of iron 
by nitrous acid, ought not to be rigorouſly conũdered as combinations of theſe 
metals, but rather 2s combinations of their earth with this acid: for as nitrous 
acid quits filver and - mercury to. diffolve copper and iron, probably if this 
ſolution could be made without loſs of the phlogiſton of theſe latter metals, they 
would more complcatly ſaturate this acid, and more firmly adhere to it, than the 
former metals. 
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Many other conſiderations of this kind may be made concerning the different 
kinds of neutral ſalts; but the detail of them would engage us too long, 
beſides that they will eaſily occur to thoſe who would attentiwely reflect on this 
ſubject. We will however mention ſomething concerning a diicuſſion that has 
ariſen lately betwixt ſome chemiſts relative to neutral ſalts. 

Mr. Rouelle had advanced, in a Memoir of the Academy in 1754, that 
ſeveral of theſe ſalts may be in two different ſtates ; that is, they may be in a 
ſtate of a perfect ſaturation, or, they may have an exceſs of acid He cites 
for examples ſeveral combinations of metallic matters with acids, ſuch as thoſe 
of mercury with marine acid and with vitriolic acid, and that of biſmuth with 
nitrous acid, Each of theſe metals may, according to him, form with the 
ſame acid two very different neutral ſalts, one of which has an exceſs of acid, 
and contains the Jargeſt poſſible quantity of acid; and the other is preciſely 
ſaturated, and contains the ſmalleſt quantity poſſible of acid, This chemiſt 
cites alſo, as another inſtance of the ſame doctrine, the combination of a fxed 
alkali with an acid. Ir is that of the vegetable fixed alkali with vitriolic cid, 
forming conſequently the neutral ſalt called vitrialated tartar; Mr. Beaume has 
oppoſed this opinion in many Memoirs read at the Academy, and alſo in the 
Journal and Gazette of Medicine. He diſputes the facts upon which Mr. 
Roulle eſtabliſhes his theory. He. maintains, that many of the ſaline metallic 
combinations cited by Mr. Rouelle as examples, and conſidered by him as 
neutral ſalts containing the leaſt poſſible quantity of acid, are nothing leis than 
ſalts; but metals, deprived of all acid, when the acid which adheres ſuperfi- 
cially to the precipitated metal is ſufficiently waſhed from it; and he thinks 
that Mr. Rouelle has been miſtaken, from not having ſufficiently waſhed theſe 
metallic precipitates, which he conſidered as ſalts. Mr. Beaume proves his 
opinion, by waſhing with à very large quantity of diſtilled and boiling water 
turbith mineral and mercurius vitæ ; which precipitates. he, by this method, 
deprived of every particle of acid. 

ith. reſpect to the vitriolated tartar, the proceſs by which Mr. Rouelle 
gives it an excels of acid is, by diſtilling in a retort two ounces of pure vitriolic 
acid upon this. ſalt, till the ſalt is dry, and even till the retort has been kept 
red-hot during an hour. Mr. Rouelle obſerves, that when vitriolic acid is 
__ upon this. ſalt, a conſiderable heat is excited, even when the ſalt has 

n deprived of the water of its cryſtallization by drying; and thence con- 
cludes, that the acid acts upon and combines with the ſalt. The faline mals 
remaining after the diſtillation melts, and weighs, as Mr. Rouelle has obſerved, 
five ounces and oye gros. This, according to him, is vitriolated tartar with 
exceſs of acid. He affirms alſo, that in this ſalt, as in all thoſe which are 
ſuſceptible of receiving excels of acid, there is a point of ſaturation of this ex- 
ceſs of acid, and this point is marked in the preſent operation by the ceaſing of 
white vapors which riſe during the diſtillation. This vitriolated tartar with 
exceſs of acid has really an acid taſte; it attracts the moiiture of the air, reſolves 
in a liquor, like the deliqueſcent ſalts, reddens the tinctures of violets and of 
turnſol, efferveſces with fixed and volatile alkalis, and, laſtly, in cryitallizing, 
remains. acid. | 

Mr. Beaume acknowledges almoſt all theſe facts; but he denies that we 
. ought thence to conclude, that vitriolated tartar really contains an exceſs of 
combined acid. He ſupports his opinion upon the following facts and reaſons ; 
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Vitcriolic acid diſtilled from pure ſand, in the ſame manner as. Mr. Rovelle 
diſtilled that acid from vitriolated tartar, adheres. to it in the ſame manner, 
although we are certain that it does not act upon ſand. In this therefore, and 
in many caſes, it is only an adheſion of juxta-poſition, which vitriolic acid 1s 
capable of contracting with any body from the degree of fixity which it has, 
eſpecially when perfectly concentrated. | 

In the ſecond place, the vitriolic acid, with which Mr. Beaume affirms the 
' vitriolated tartar is only ſuperficially covered, by Mr. Rouelle's proceſs, is fo 
far from being truly combined, that it may be entirely ſeparated without fire, 
or any intermediate ſubſtances, by means purely mechanical : for by draining 
this ſalt very carefully upon brown paper, or even upon clean ſand, a vitriolated 
tartar perfectly neutral may be obtained, which preſerves the water of its cryſ- 
tallization, and conſequently the form and ſolidity of its cryſtals, and which no 
longer contains any veſtige of an acid. From theſe experiments Mr. Beaume 
- concludes, that this exceſs of acid in vitriolated tartar 1s not real, and 1s, like 
the unwaſhed metallic precipitates, miſtaken for ſalts with the leaſt poſſible 
quantity of acid, one of thoſe deceitful appearances againſt which we cannot 
too much guard. Mr. Beaume generaliſes his propoſition concerning the 
exceſs of acid of vitriolated tartar, and affirms, that no neutral fait wich baſis 
of fixed alkali either has an exceſs of combined acid, or of combined alkali, 
although it be cryſtallized in an acid or an alkaline liquor; and that the acid or 
alkali, with which theſe ſalts are mixed, when cryſtallized in ſuch liquors, is 
only interpoſed betwixt their parts, and may always be carefully ſeparated from 
them ſolely by the mechanical method of imbibition. 

We ſhall not enter more particularly into theſe ſubjects, which perhaps will 
hereafter be further illuſtrated. We ſhall only obſerve, that if we were to 
examine theſe matters as well as they deſerve, it ſeems eſſential to diſtinguiſh 
firſt metallic ſalts from all others; for the greater or leſs degree of concentration 
of acids feems indifferent, with regard to the ſaline combinations which reſult 
from the union of theſe acids with earths and alkalis both fixed and volatile; 
that is to ſay, the ſame quantity of acid remains united with the earths or 
alkalis, whether the acid employed be concentrated or diluted with water : but 
metals, eſpecially ſome certain metals, cannot be combined, or remain com- 
bined with acids, in the greateſt poſſible quantity, unleſs the acid employed be 
in a proper degree of concentration; ſo that the ſame quantity of the ſame acid, 
which, when ſufficiently concentrated, is capable of remaining united with a 
certain — of metal, can diſſolve only a much leſs quantity of the ſame 
metal, if this quantity of acid be diluted with a larger quantity of water. 

This ſingular phenomenon of metals relative to acids can be only attributed 
to the inflammab'e principle which enters into their compoſition. Metals in 
. general adhere only to acids by this principle, and not by their earthy. principle, 
or at leaſt much more by the former than by the latter: but on the other 
ſide, the union of water with any body is an obſtacle to the combination of that 
body with the inflammable principle. A quantity of acid therefore, diluted 
with water, cannot be united but with a leſs quantity of metal. than the ſame 

uantity of acid when concentrated. This ſeems to be naturally deduced from 
To fundamental principles of chemiſtry. | =, 
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In the ſecond place, we may remark, that after having diſtinguiſhed metallic 
falts from all others, we ought alſo to diſtinguiſh the combinations of mer. 
cury and marine acid, and even the corneous metals, from all other metallic 
ſalts. Theſe ſalts make a diſtin elaſs, and have a peculiar character. See Her 
this ſubjeft the article SUBLIMATE (CorRosive). | 

Notwithſtanding the diſtinctions we have ſhewn between the different kinds of 
neutral ſalts, we are far from believing that they can be methodically diftri- 
buted, from conſidering any of their common properties, or claſſed, as plants 
have been by botaniſts ; becauſe each of them has ſo many peculiar, and, at the 
ſame time, very eſſential, properties, that the ſalts in the ſame claſs would often 
differ more from each other in their peculiar properties than they would be 
ſimilar in their common property by which the claſs is charafteriſed: A proof 
of this truth may be ſeen in a Memoir inſerted in the Collection of the Aca- 
demy for the year 1744, in which Mr. Rouelle has undertaken to claſs neutral 
ſalts according to their cryſtallization: for we find very different ſalts 
ranged not only in the fame ſection, but alſo under the ſame genus, as, for 
inſtance, /a! ammoniac, and the combination of lead with marine acid. We do 
not mean to depreciate Mr. Rouelle's attempt upon this ſubje&, or thoſe of 
others in the ſame way, as we are convinced, that however - unſucceſsful theſe 
may be in their particular object, they muſt encreaſe our knowledge by the 
many experiments and obſervations which they require, and by the compariſons 
and new views they occaſion. We need only to read the above Memoir of Mr. 
Rouelle to be convinced of this | 
Neutral ſalts have many uſes in chemiſtry, arts, and medicine; but as theſe 
uſes depend upon the peculiar nature of each of them, we refer to the particular 
articles; and here we ſhall only ſay a little concerning their medicinal virtues. 
We may obſerve, that theſe ſalts are antiſeptic when mixed in a proper doſe, 
that is, in a large doſe, with ſubſtances capable of putrefaction. Each of them 
reſiſts all kinds of fermentation more or lefs effectually: but the moſt exact ex- 
periments that have been made on this ſubje& by Sir John Pringle, by the author 
of the Eſſiy on Putrefaction, and by Mr. Gardane, phyſician at Paris, prove 
that theſe neutral falts, the principles of which are firmly connected, as all thoſe 
with baſis of fixed alkali, particularly common falt, rather accelerate than 
retard putrefaction. We find, from the experiments of the author of the Eſſay 
on Putrefaction, that the moſt powerful antiſeptics among the neutral ſalts are 
thoſe which are moſt aſtringent. as the neutral ſalts with metallic baſes. 

All neutral ſalts with bafis of fixed alkali taken internally in the doſe of an 
ounce or more, produce in general a very mild purgative effect; and in ſmalt 
doſes, as of one or two gros, they are on — — | 
Ammoniacal ſalts are given in ſmall doſes only, They are exciting, 
dividing; and-antiſcorbutic. The common fal ammoniac ts his only ammo- 
niacal falt now uſed. | | 00 

| Moſt of the falts with baſes of calcareous - earth are alſo conſidered as ape- 
ritive and dividing : but theſe ſalts differ much according to the nature of their 
acids. Thus ſelenitic ſalts are very different in their effects from nitrous and 
marine ſalts with calcareous baſes. Of thoſe- ſalts, only the acetous, ſuch as the 
falts of coral, pearls, &c. are employed, and-theſe but very little in France. 
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All the ſalts with metallic baſes are corroſive, eſpecially thoſe containing 
mineral acids. Accordingly, they are not internally employed in medicine, 
excepting ſome of thoſe with baſes of mercury, iron, regulus of antimony. 
See the articles IRon, Mercury, REcuius of AnTiMony, and TARTAR 
(EMETIC). | 


NEUTRAL ARSENICAL SALT. 


This ſalt is a combination of arſenic with fixed alkali to the point of fatura- 
tion. Mr. Macquer firſt diſcovered this combination, and began an account of 
its properties in the Memoirs of the Academy for the years 1746 and 1748. 
His method of making this ſalt is, by mixing together equal parts of very white 
cryſtalline arſenic and purified nitre, and by diſtilling this mixture in a retort 
with a graduated heat in the uſual manner, till the retort is red-hot, and no 
more vapors of nitrous acid ariſe, In the retort a ſaline maſs remains, white, 
compact, and fixed; from which, after ſolution in hot water, filtration, evapo- 
ration, and cryſtallization, may be obtained beautiful, quadrangular, priſmatic 
cryſtals, terminated at each end by a quadrangular pyramid, the ſides of which 
correſpond with thoſe of the priſm. | | =—_ 

Arſenic is known to have the property of decompoling nitre, and of very 
calily diſengaging its acid; but, at the ſame time, it combines with the alkali 
of the ſalt, and ſaturates it preciſely as an acid would do; ſo that the new ſalt 
which reſults from this operation when well made, is exactly neutral, and gives 
no marks of an alkaline quality, It is infinitely more ſoluble in water than 
pure arſenic, and diſſolves in a leſs quantity of hot than of cold. water. An. 

This ſalt is eaſily fuſible by fire, and remains fuſed and tranſparent lik 

laſs, without being alkaliſed, if it has not touched any inflammable matter: 
for it may be eaſily decompoſed. by phlogiſton which unites wich the arſenic, 
ſepara:es it from the alkali, and is ſublimed. No pure mineral acid can de- 
compoſe this ſalt, becauſe arſenic ſeems to have a greater affinity with fixed 
Kal. than acids have: but when theſe acids are united with metallic matters, 
they then eaſily decompoſe the neutral arſenical ſalt, even by the humid+way 
ſo that a ſolution of this ſalt added to à ſolution of metals occaſions a preci- 
tate compoſed of the arſenic and metal, while the acid of the metallic ſolution 
combines with the fixed alkali of the neutral arſenical ſalt, and forms another 
22 oy Thus two decompoſitions are made, and two new combinations 
bs einein lis „ L ab. £30 oi n T 

The uſes of the neutral arſenical ſalt are not yet well determined; yet as the 
arſenic ſeems, from the properties mentioned, to be ſtrictly united with the 
fixed alkali, this ſalt my probably be uſefully employed, 1. for the prepa- 
ration of the regulus of arſenic; 2. to combine arſenic conveniently with — 
matters; 3. in the compoſition of many glaſſes; 4. as the corrofive. mineral 
acids form very mild ſalts when ſaturated with alkali, we may be induced to 
believe that arſenic compleatly ſaturated with a fixed! alkali, as it is in the 
neutral e might form a very mild ſalt, Which may be powerful in 
medicine but the name af arſenicſis ſo terrible, chat it will probably 
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tried: but if it ſhould, very numerous and long trials ought to be previouſly 
made on animals. 

This ſalt might probably be uſeful in arts; for Mr. Beaume prepares large 
quantities of it for different manufactures ; but the uſes to which it is applied 
are kept ſecret. See Ak SENI. 


SALT f MILK. 


Salt of milk is a neutral falt of a ſingular nature, and very little known. It 
is obtained from whey by evaporation and cryſtallization, As the evaporated 
whey from which it is obtained has a red color and a ſaccharine taſte, that 
part of the ſalt of milk, which cryſtallizes firſt, has the ſame color and taſte; 
and hence it has been called ſugar of milk. If it be required more white and 
pure, it mult be again diſſolved in pure water, and cryſtallized once or twice; 
and then it becomes very white, and has a farinaceous appearance even inter- 
nally, although it is compact and hard. When thus purified, it is leſs ſac- 
charine, and has in general leſs taſte ; becauſe it is diſengaged from the ſaccha- 
rine part of the milk, and even from a little common ſalt, which may afterwards 
be ſeparated from the whey, 

Cryſtals of this ſalt ſeem to contain very little water: they have little taſte, 
are not deliqueſcent, nor very ſoluble, and ſeem to be difficultly decompoſed. 
They deſerve a Farther examination. 

Some perſons have imagined, that a liquor like whey might be made by diſ- 
ſolving ſalt of milk in pure water ; but this ſalt is only one of the conſtituent 
parts of whey ; and conſequently the purer it is, the leſs can its folution imitate 
that liquor, See MiLx. 
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The word polychreſt is applicable to things which have many uſes : accord - 
ingly chemiſts ſay, that a furnace is polychreſt when it is ſo conſtructed that 
different operations may be made with it. | | | 

For the ſame reaſon, the inventors of ſome ſalts have given them this epithet 
to denote their various powers in medicine. Hence we have the ſal polychreft 
of Glaſer, which is a vitriolated tartar, made by the detonation of nitre with 
ſulphur; the fa! polychreſt of Rochelle or of Saignette, which is a tartareous ſalt, 
or a ſoluble tartar with baſis of marine alkali, See SaLT of SAIGNETTE, and 
TARTAR (VITRIOLATED). | 


POTASH 


Potaſh is a purified, fixed, vegetable alkali, obtained from the aſhes of wood, 
See ALK ALI (F1xeD VEGETABLE). 


Qqqqa SALT 


668 87 4 


SALT f SAIGNETTE or f ROCHELLE. 


This ſalt is a ſoluble tartar with baſis of marine alkali, or a neutral ſaft 
formed by ſaturating the acid of tartar with marine alkali, | 

T his ſalt was firſt compoſed for medicinal purpoſes, in imitation of ordinary 
ſoluble tartar or vegetable ſalt, by Mr. Saignette, apothecary at Rochelle, who 
brought it into vogue, and kept it ſecret as long as he could. Meſſ. Boulduc 
and Geoffroy afterwards diſcovered, and publiſhed its compoſition. 
To prepare this ſalt, cryſtals of marine alk:li are to be diſſolved in hot 
water, and into this liquor powdered cream of tartar is to be thrown : when the 
efferveſcence ceaſes, more cream of tartar is to be added, till the liquor is ſ.tu- 
rated : it is then to be filtered and evaporated; and very fine and large cryſtals 
may be obtained by cold, each of which is the half of a polygonous priſm cut 
in the direction of its axis. This ſection, which forms a face much larger than 
the reſt, is, like them, a regular rectangle, diſtinguiſnable however from the 
others, not only by its breadth, but alſo by two diſtinct diagonal lines which 
interſect each other in the middle. | 

Mr. Beaume has obſerved, that the cryſtallization of this ſalt, and alſo of tlie 
vegetable ſalt, is much more eaſy and beautiful when the liquor in which it is 
made contains an exceſs of alkali, which does not prevent the ſalt from being 
exactly neutral, after it has been well drained, 

Salt of Saignette has a ſaline taſte, moderately ſtrong, and diſagreeable. It 
retains much water in its cryſtallization, is ſoluble. in a leſs quantity of hot 
water than of cold water, and conſequently cryſtallizes well by cold. It 
becomes farinaceous in a dry air, both from the quantity of water of its cryi- 
tallization, and from the marine alkali which enters its compoſition. In other 
reſpects, it has all the general properties of neutral tartareous ſalts, or 
ſoluble tartars, : 5 

Salt of Saignette is uſed only in medicine. It is a good purgative, taken 
from an ounce to an ounce and a half. It is much uſed as ſuch, and is, for 
that purpoſe, diſſolved in pure water, or im ptiſans and mineral waters, to 
render them purgative. It is alſo given in ſmall doſes of one or two gros, as 
an alterative, aperitive, and corrector of other purgative ſubſtances. Altho* 
this falt really poſſeſſes theſe good qualities, it not ſeem to differ much 
from ordinary ſoluble tartar, to which it is generally preferred. See Tartar, 
ALKALI (MiNtRAL), and TARTAR (SOLUBLE), 


SALES SALSE 


This is one of the names given to neutral ſalts, particularly to thoſe which 
have a taſte ſomething reſembling that of common ſalt. Sce SALT. (NevTRAL), 


SEDATIVE 


s A L 669 


SEDATIVE SALT. 


This falt is 3 ſaline, concrete, and cryſtallized ſubſtance, obtained from borax 
by means of acids. This matter, although it acts as an acid in borax, and per- 
fectly ſaturates its alkali, has not an acid taſte, nor the property of reddening 
the tinctures of violets and turnſol, as the acids properly ſo called do. Seda- 
tive ſalt has little taſte and ſolubility in water. lt is a kind of neutral alt, 
which has only. ſome. properties common to it with acids, as we ſhall after- 
wards ſee, - | 

Sedative ſalt may be obtained from borax by ſublimation, or by cryſtalli- 
zation. The moſt common proceſs for obtaining this ſalt by ſublimation is 
that of Homberg, the diſcoverer of ſedative ſalt This proceſs conſiſts in 


mixing martial vitriol with borax, in diſſolving them in water, in filtrating and 


evaporating the liquor till a pellicle appears: the hquor is then to be put in a. 
ſmall glaſs alembic, and the ſublimation is to be promoted till only a dry mat- 
ter remains in the cucurbit. | , 

During this operation, the liquor paſſes into the receiver; but the- internal 
ſurface of the capital is covered with a ſaline matter forming very ſmall, thin, 
laminated cryſtals, very ſhining and very light. This is the ſedative falr. The 
capital is then to be unluted, and the adhering ſalt ſwept off with a. feather : 
the part of the liquor which paſſed laſt into the receiver is to be poured on the 
dry reſiduum of the cucurbit, and a new ſublimation is to be promoted as 
before, by diſtilling till the matter in the cucurbit be dry: theſe operations are 
to be frequently repeated in the ſame manner, till no more ſedative falt can, 
be ſublimed. 

Sedative ſalt may be obtained by cryſtallization. For this purpoſe, let borax 
be diſſolved ia hot;water and to this ſolution, when filtrated, add. any one of the 
three mineral acids, a little at a time, till the liquor be ſaturated, and even have 
an exceſs of acid, according to Mr, Beaume's proceſs: the liquor is then to be 
left in a cold place, and a great number of ſmall, ſhining, laminated: cryſtals 
will be formed: Theſe muſt be waſhed with a little very cold water, and 
drained upon brown paper, T his is the ſedative ſalt — by cryſtallization. 
It is very beautiful and ſhining, but is ſomewhat denſer than the ſalt obtained 
by ſublimation. This latter is fo light, that one gros is ſufficient to fill a, 
large phial. 


he acids, either of the martial vitriol, or the diſengaged acids in the latter 


roceſs, do only diſengage this ſalt from the marine alkali with which it formed 
—— as Mr. Baron has diſcovered,., Accordingly, this ſalt, when well pre · 
pared, does not partake in any manner of the nature of the acid by means of 
which it has been diſengaged. Sedative ſalt obtained by cryſtallization does 
not differ eſſentially from that which is ſublimed, only that the cryſtals or: 
lamine of the latter are more ſeparated. and detached than thoſe of the former. 
Sedative ſalt, although it be thus ſublimed, is not however volatile; for, ag 
Mr. Rouelle obſerves, it only riſes by means of the water of its cryſtallization.. 
We know that when once it has Joſt its water by drying, it cannot be railed: 
inta 


id 
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into vapors by the moſt violent fire, in which it remains fixed, and melts into 
a vitreous matter, as borax does. 

This vitrified ſedative ſalt preſerves its ſaline character; and, although it has 
a beautiful cryſtalline appearance, it is only ſedative ſalt deprived of all moiſture 
and melted. It is entirely ſoluble in water, and may then be cryſtallized or 
ſublimed, as ar firſt, into its proper form. | 

A great quantity of water is required to diſſolve ſedative ſalt, and much more 
of cold than of boiling water. It may therefore be cryſtallized by cold, and is 
alſo cryſtallizable by evaporation alone. | 

Mr. Beaume has made an intereſting obſervation upon this method of diſen- 
gaging and cryſtallizing ſedative ſalt, which is, that we muſt add a little more 
acid to the ſolution than is ſufficient for the ſaturation, He remarks, that 
when only the preciſe quantity of acid is added to decompoſe all the borax, the 
ſedative ſalt remains confounded with the other ſaline matters contained in the 
liquor, and the cryſtallization is conſequently diſturbed. This inconvenience 
is avoided by the addition of a little more acid than is ſufficient for the ſatu- 
ration of the alkaline baſis. of the borax. I he ſedative ſalt, although formed 
in a liquor thus acidulated, may be entirely deprived of any exceſs of acid, 
which .is not combined with it, by means of draining upon paper, according to 
the principles of Mr. Beaume. | = 
- The acid that is mixed in the hot ſolution of borax decompoſes this ſalt, 
becomes ſaturated with its alkaline baſis. and inſtantly diſengages the ſedative 
ſalt ; all which is effected without any efferveſcence. The ſedative ſalt does not 
cryſtallize as ſoon as it is diſengaged, although the liquor be at the point of 
cryſtallization, when only the preciſe quantity of water is added which is neceſ- 
fary for the ſolution of #he barax. The heat is the cauſe of this; for as ſoon 
as the liquor cools, a conſiderable quantity of cryſtals is perceived. it 

From the above-mentioned properties of the ſedative falt, by which it reſiſts 
fire, ſo as to be capable of vitrification, without being otherwiſe altered, we 
may perceive that it is a ſaline compound, the principles of which are ſtrictly 
united, and very difficulty feparable. This truth has been illuttrated by 
numer»us-and accurate experiments on this ſubject by Mr. Bourdelin, related 
inthe Membits of the Avademy for the. years 1753 and 1755, 

From theſe experiments we find, that ſedative ſalt reſiſts the moſt powerful 
agents for the decompoſition of ſaline ſubſtances. It was unakered by treat- 
ment with inflammable matters, with ſulphur, with mineral acids diſengaged, 
or united with metallic ſubſtances, and with ſpirit of wine. Mr Bourdeiia could 
an perceive ſame marks of an inflemmable matter, and a little marine acid, 
in this ſalt. The former he diſcovered by a ſmell of ſulphureous acid com mu- 
mcated hy: it to vitrioho acid and the latter by a white precipitate formed in a 
lol utin H nierouty, by the 'Hjquor obtained from the diſtillation of a mixture 
e his ſult with" powder f ehareoal. Mr. Bourdelin does not poſitively 
affirm the laſt propofition-y but acknowledges, with ell chemiſts, that we do 
not:knowithe” nature of fedarive ſalt from not having been able to decom- 

ſeadt. ; liislo- 121i 20 ev Mt, F | Js COMETS 

As This Hul has che property of diſengaging the acids of nitre and of com- 
mon ſalt be undting vuth heit baſes, and alſe as it is very vitrifiable, and pro- 


— 


motes 
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motes the vitrification'of other ſubſtances, moſt chemiſts believe that it is com- 
poſed of vitriolic acid intimately combined with a fulible and vitreſcible earth. 

This is one of the ſalts which ate ſoluble in ſpirit of wine, to the flame of 
which it communicates a green color. As only the ſaline combinations of 
copper are known: to be capable. of giving this color to the flame of ſpirit of 
wine, ſome chemiſts have beef! indueed to believe, that ſedative ſak might con- 
rain copper, or the calyx of ctrl NS 1 lb 
 Laſtly,' we may ſuſpect fonje analogy berwixt the ſedative ſalt, on one fide, 
and arſenic and phoſphoric acid? on the other, from ſome properties which each 
of theſe ſubſtances have, and particularly from their action upon certain falts, 
and from their vitreſcible qui But theſe latter ſubſtances are not better 
known than ſedative Mew erefore--all that we can ſay upon this '{ybjett is, 
that much yet remains to be dHiſcovered-concerning all theſe matters,” 

Extepting the uſes of bord in vitrifitations, and in fuſions and foldeting of 
metals, ſedative ſalt is only employed in medicine. Homberg, its inventor, 
believed that he diſcovered in it a ſedative, antiſpaſmodic, and even narcotic 
quality, and thence called it the warcovic ſalt of vitrioh- + 

It was generally employed in convullive diſeaſes after the praiſes Homberg 
had beſtowed upon it; but its ſedative powers have not been well aſcertained. 
The beſt practitioners even affirm, that, to produce any effect, it muſt he given 
from half a gros to # gros, inſtead of doſes of a few grains, which were given at 
firſt. See Box Ax. (2) | ; wy | 
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This 3 We the names giyen to marine or mineral alkali obtained from 
the aſhes of ſoda and of other maritime plants. See ALKAL1 (MiNzRAL). 
"$SULPHUREOUS SALT f STAHL. 
ol 'f HON 1 ziele 543 a . oni 46 8 a | 
This name is given to a neutral ſalt, compoſed of volatile ſulphureous acid, 


combined to the point ſaturation with fixed vegetable alkali . 


t) SEDATIVE SALT, Mr. Cadet has triolic said employed in che operation, and 
ed in the Memoirs of the Royal of a vitreſcible earth. 4. That this vitreſ- 
Academy of Sciences for the year 1766, an cible earth is the ſame as that which is gene- 
account of ſung apperymogee made by him rally ſeparated fram borax during its ſolution 
upon borax-a e-Yedutive ſalt, From in water, and which a ds mdre in the 
theſe he infers, 1. that the acid contained unrefined than in the refined borax. 5. That 
in horax is the marine, he having made à this earth conſiſts of a calx of copper, from 
corroſive; ſublimate with this acid .and the which by reduction he obtained a-regulus of 
mercurius precipitatus per ſe. 2, That the copper. 6. That barax thereſore is com- 
ſedative ſalt does not exiſt in borax, but is poſed of a calx of copper united with ma- 
produced during the proceſs.” 3. That this tine eld, and with mineral alkali. The ſame” 
ſedative ſalt is compoſed of the matine acid ehemiſt purpoſes to make further experiaenry 
orijbnally cncDing-in: 2be:dorax, — — [+ tn nt Hubi 


This 
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This ſalt may be made either by ſaturating fixed alkali with volatile ſul- 
plureous acid made in a cracked retort, in Stahl's manner, or by expoſing 
— ſouked in liquid fixed alkali to the vapors of ſulphur (lowly burning. 
When this latter method js employed, the linen dries, becomes ſtiff, and ſhines 
with many ſmall, needle-like cryſtals, Which are the julphureous ſalt. 

Volatile ſulphurcous acid does not differ from pure vitriolic acid but by a 
portion of phlogiſton, which is only weakly united with it, but is however 
ſufficient to diſguiſe conſiderably the eſſential properties of this acid, Sul- 
phurcous vitriolic acid has not only a pungent ſmell and volatility which the 
pure vitriolic has not, but it alſo forms with different (ubſtances, particularly 
with fixed alkali, neutral ſalts very different from thoſe, formed by the union 
of theſe ſubſtances with pure vitriolic acid. Stahl Grit obſerved: this falt, Which. 
is the only one known of all the combinations of the fulphureous acid. 

This ſolphörcous ſalt has a more pungent taſte than vitriolated tartgr, i: 
more ſoluble in water, and is cryſtallizable by cold. Its cryſtals ate like needles 
attached to each other 1 their ends, forming tufted cluſters of cryſtals; in 
which reſpect alſo it differs from vitriolated tartar, and is ſome what analogous 
ro nitre. 14 17214 37 N 9. $0; Le Lad. 1 " i ; 

i, Thus ale may be decompoſed by any acid, and its ſulphureous acid expelled 
nom it, Thus vitriolic acid, from being naturally -the ſtrongeſt of any, is 
rendered the weakeſt of all, merely by union with the inflammable principle, 
which is only weakly combined with it, Y l 
The natural volatility of the phlogiſtic privc;pye, and its weak adheſion to 
the volatile ſulphurcous acid, occaſion a gradual change of the nature of the 
ſulphureons ſalt. This ſalt is perpetually changing, from the conſtant diſſipation 
of its phlogiſton. It gradually loſes its peculiar properties by which it differs 
trom Sericlared tartar, becomes more and more ſimilar to this falt, and at 
laſt, when it has loſt all its phlogiſton, does not in any reſpect differ from it. 
Probably we might obſerve the ſame changes in the combinations of ſulphu- 
reous acid with other ſubſtances; nevertheleſs thoſe which, like metals, have 


a ſtronger affinity with phlogiſton than alkali has, may perhaps, produce eſſects 


* 


very different. 

All the phenomena of the ſulphureous ſalt, of the volatile ſulphureous acid, 
and of tulphur, with regard to their ſeveral combinations, are naturally de- 
ducible from this general principle, that the affinities of the moſt compound 
bodies are always weaker than thoſe of the moſt ſimple ſubſtances. See Vol A- 
TILE SULPHUREOus Ac1D, and 'Acip (VITRIOUIC). | 
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FEBRIFUGAL SALT f SYLVIUS. 


This is à neutral ſalt compoſed of marine acid ſaturated with fixed vegetable 
alkali. It is alſo called regenerated ſea ſalt, but improperly, becauſe the baſis 
is different from that of ſea ſalt Excepting its taſte, which is not ſo agree- 
able as that of ſea ſalt, it reſembles. this ſalt in its cryſtallization, and in moſt 
of its eſſential properties. It does not ſeem to deferve the epithet febrifugal, 
although it may, when given in proper doſes as .a purgative and antileptic, 


contribute 


8 67} 


contribute to the cure of ſome fevers, which qualities are common to it with 
cther neutral ſalts. It is not now employed. See Ac (Marine), ALKALL 
(Fix), and NeuTRAL SALTS, 


SALTS #f TAKENIUS. 


The ſalts prepared in Takenius's manner are impure fixed alkal:s, obtained 
from the aſhes of vegetables burnt for that purpoſe in a peculiar manner, namely, 
by ſuffocating their flame, and leaving no more communication witli the a.r than 
is ſufficient for the burning of their moſt diſengaged inflammable parcs, 

When therefore we would prepare the fixed ſalts of a according to this 
method, the dried plant is put in an iron pot, which is to be he jo that 
its bottom ſhall be red. The plant muſt be continually ſtirred ; a thick tume 
will exhale from it, and at length a flame riſes, The pot is then to be covere. l 
with a lid, which muſt be ſo looſe that the flame only will be extinguiſhed, 
and the ſmoke will paſs out. The lid muſt be taken of ſometimes, that 
the plant may be ſtirred. When the plant is hy this method reduced to a kind 
of aſhes, theſe aſhes muſt be lixiviated with boiling water; and when the lixi- 
vium has been evaporated to dryneſs, a ſaline matter more or lefs reddiſh will 
remain, which ought to be kept in a byttle. This is the fixed ſalt of the plant 
prepared in Takenius's method. 

y burning plants in this manner, the fixed alkali obtained is evidently 
h ſticated, rendered ſemi-ſaponaceous, ſimilar to that which is prepared 
ber e making of Pruſſian blue, and mixed with all the neutral ſalts con- 
tained in the Fane Theſe impure alkalis have been intended only for me- 
dicinal uſes. Some perſons have imagined that they could retain much of the 
virtue of the plant from which they have been obtained, But although we 
do not doubt that the fixed ſalts of different plants, in this method, 
differ conſiderably from each other ; yet as the medicinal virtues of vegetables 
depend n ximate principles, and as theſe principles are totally 
changed, decom 


by burning, even when they are made with the 

utions which Takenius mentions, theſe ſalts retain none of the virtues of 

the plants from which they are uced when alkalis are required. They are 
only ſemi-ſaponaceous fixed alkalis, much leſs cauſtic than well purified alkalis, 
which therefore may be preferred in medicine. Theſe alkalis partake 
beſides of the virtues of the neutral ſalts with' which they are mixed. 


SALT ff TART AL 


i« name is commonly given to the fixed alkab; of tartay, gad even Goquent- 
ly —_— — See ALKaii (Fixgp). | 
VEGETABLE SAL T. 
This falr, called :e /oluble tartar, and 1artariſed tarter, is a combination to 


int of ſaturation of cream of tartar, or acid of tartar with fixed | 
* Rrrr . 
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table alkali. It is prepared and cryſtalliſed like ſalt of Saignette, from which 
it differs in its alkaline baſis. The cryſtals of this ſalt are much ſmaller than 
thoſe of ſalt of Saignette. In other reſpects it has the ſame properties, chemical 
and medicinal. See SALT of SAIGNETTE, TARTAR, and Tag TAR (SolusLt). 


TEL T TO FIEWRESG A Kr 


The ſalt fold by apothecaries under this name is nothing but vitriolated tartar, 
impregnated with very ſtrong radiral vinegar.” | e rare ee 

As pure radical vinegar cannot be obtained in a concrete ſtate but with 
very great difficulty, and as it does not retain this concrete {tate when it has 
once received it, as the Count de Lauraguais has ſhewn, when a ſalt of vinegar 
is required with a very PR and penetrating ſmell, to be kept in bottles, 
like the concrete volatile alkali called ſalt of England, a better expedient has 
not been found than that -we have mentioned. This mixture has a ſmell of 
radical vinegar, almoſt as pungent as that of volatile alkali,” although the kind 
be very different; and is applicable to che ſame purpoles, namely, to relieve 
hyſterical paroxyſms. See VIN ECE X. | cnt 


„„ r LT" 24 = 

This name is frequently given to volatile concrete alkaline. ſalts. Thus 
volatile ſal ammoniac, and volatile ſalt of hartſhorn,, are the volatile alkalis obtained 
from theſe' ſubſtances. Nevertheleſs, the fame. name is ſometimes given to 
other ſaline ſubſtances of very different natures, for inſtance, the ſalt of amber, 
which is' acid, 4 oped vous of £ | a which is certainly an in- 
convenience. The appellation volatile ſeit may be given tg; all ſaline matters 
Kea volatile, thi ho, wh h may b e ee e 9 OY b 
. 35 theſe ſalts are of very different kinds, they oyghr to be diſtinguiſhed by ſome 
more particular name, The volatility of falts 15,4; very indeterminate quality. 
For of "thoſe which are conſidered as ſuch, ſome ate much more, and ſome 
much leſs volatile than others. | 


n 
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Theſe ſalts are called /emi-volatile, which cannot be ſublimed without? fire 
* ſufficient to fender the bottom of the veſſel containing them r hos, e 
moſt ammoniacal ſalts, ſweet MET: and ſome others, And thoſe are called 
fixed ſalts which maybe kept red-hot during a certain time without ſenſible 
loſs. But, rigorouſly ſpeaking, no ſalts are abſolutely fixed; for, as we have 
ſaid elſewhere, the Aka called fixed, and the other ſalts which are conſidered 
alſo as fixed, are diſſipated in fume when long expoſed to violent fire, with. 
- acceſs of air; Sre AuxAlS(VoLaTILE), Faxrey, VoraTianNyy.'' ' 
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This name was. given by ancient chemiſts to all alkaline ſalts, volatile or 
ed the foftner;,- becauſe they all have che taſte. of puttefied or diſtilled 
* n me 16324) i) C12g To +4715 ) 47 3 23 OO TTUTRI 10 urine; 
t:! 11 1 M 


— 


urine; and to the fixed, becauſe although they have not themſelves this taſte, 
they however occaſion it, when applied to the tongue, by diſengaging the 
volatile alkali contained in animal ſubſtances, Therefore urinous ſaits and at 
kaline ſalts are ſynonimous. See ALKALIL. 


PP 
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Some chemiſts have given this name to ſeveral combinations of iron with 
acids, even to martial vitriol, as appears from Riverius's ſalt of ſteel, which is 
a martial vitriol made with iron, vitriolic acid, and ſpirit of wine. See 
VIrRIOI. 

Den SALT ee 

DCX. S AN D. Sand is compoſed of ſmall ſtoney matters. The kinds 
of ſand may therefore be as many as the kinds of ſtones. Moſt ſands conſiſt of 
different kinds of ſtones mixed together. But as ſoft ſtones are eaſily reducible 
into ſo ſmall particles, that they are more like powders or earths than ſand; 
and as the molecules of hard or vitrifiable ſtones are capable of preſ-rving 
longer their ſize z hence molt matters called ſand are of the nature of vitrifiable 
carths, See EARTHS (VITRIFIABLE), Accordingly, by the name of ſand, we 
underſtand always, in natural hiſtory and in chemiitry, a matter of the nature 
of vitrifiable earths. - : 

The. principal uſe of ſand in chemiſtry is in compoſitions for pottery and 
glaſs. Some ſands are more and ſome leſs fuſible. The particles alſo of ſome are 
arger than thoſe of others. The finer kind is generally uſed for vitrifications, 
and other chemical operations, becauſe it is naturally much divided: It is fre- 
quently. employed to make a ſand- bath to tranſmit heat to veſſels placed in 


it. Footy ' is 
DCXI. SANDARACH. This is a yellow or red combination 
of arſenic with ſulphur. See Arstnic, and REALOAR. | 
DexII. SANDIVE R. See GLaAss-GALL. 
DCxIII. SAPHIRE. (a) | 
DCXIV. SARCOCOLL A. (x) 
DCXV. SARSAPARILLA 00 
 DCXVI SAS SAF RAS. (a) » 


3 + Þ i : | 13 ; 
(u) SAPHIRE is the name of a pellucid fix drams of gummy extract, and from an 


blue gem, the hardneſs of which is next to 
that of the ruby. By fire it is unfuſible, 
but its color is thereby deſtructible. It may 
be imitated by fuſing a hundred parts of 
cryital-glaſs-fritt with one part of zaffre, 
and a very ſmall proportion of manganeſe. 
(x) SARCOCOLLA is a gum-refin, of an 
ounce of which fix drams were found to be 
ſoluble by ſpirit of wine; and ſeven drams 
and a half were found to be ſoluble by water, 
Fo aaa Wy | | 
(y) SARSAPARILLA. From ſixteen drams 


of this foot Neuman obtained by water 


Rrrr-2 


equal quantity he obtained by ſpirit four 
drams of reſinous extract. 

(2) CassATR AS. The wood of this tree 
contains the heavieſt of all known eſſential 
oils, Of this oil Hoffman obtained an ounce 
and ſix drams from fix pounds of che wood ; 
and Neuman obtained from an equal quan- 
tity of wood, two ounces. From an ounce | 
of ſaſſafras four „ of extract were ob- 
taingd by means of rectiſſed ſpirit; and 
from an equal quantity of the wood, two 
drams were extracted by water, Neuman. 
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DCXVII. SATURATION. All the particles of matter have, 
as is ſaid under the articles ArxiniTty, COMBINATION, SOLUT1ON, and GR A- 
vir, a tendency to unite one with another. In fact, when they are united, 
and when this tendency is ſatisfied, it is called the ſtate of ſaturation, and then 
the whole effect of this tendency, or of this force, conſiſts in making them 
cohere together. But all the phenomena of chemiſtry ſhow, that the tendency 
to union of the parts of different ſubſtances is more or leſs ſtrong, according 
to the nature of theſe ſubſtances. Hence the parts of two ſubſtances may be 
united together with all the force of which they are ſuſceptible, reſpectively 
to each other, although their tendency to union in general be very far from 
being entirely exhauſted and ſatisfied. | 

This remark leads us to confider ſaturation in two views, that is, that we 
ſhould diſtinguiſh the ſaturation of one ſubſtance relatively to. another, from the 

eater or leſs diminution of tendency to union in general, which a ſubſtance 
2 ſuſtained by means of any particular union contracted. This latter we ſhall 
call abſolute ſaturation, and the former relative ſaturation. | 

Theſe things being premiſed, as the general tendency to union diminiſhes 
always in proportion to the force with which the parts are united, hence the 
adheſion, more or leſs ſtrong, contracted betwixt the principles of any compound, 
influences much the nature and eſſential properties of this compound; for ex- 
ample, when the principles of a body are capable of uniting together with all 
their general tendency to union, their relative ſaturation 1s then confounded 
with their abſolute ſaturation, ſo that after their union, no tendency to new 
unions can be ived in theſe bodies, or in any of their principles. Such 
are the neutral ſalts compoſed of mineral acids and fixed alkah. So ſtrong 
an union is contraſted by the acid and alkaline principles of theſe ſalts, that 
they loſe entirely, or al entirely, their taſte, cauſlicity, activity; in a word, 
all the properties which before this union were occaſioned by their general 
tendency to combination. Accordingly, the relative ſaturation of theſe is very 
diſtin, and is one of the firſt which has been obſerved. 

When, on the contrary, the principles of a compound can contract together 

only a weak union, and conſequently do not exhauſt by this union all their 
general tendency to combination, not only their point of relative ſaturation is 
eſs diſtinct, but alſo theſe principles, although relatively faturated by 
each other, are far from abſolute ſaturation, and ſtill preſerve, notwithſtand- 
ing this union, much of their diſſolving power. Compounds of this kind are 
always conſiderably active, and even cauſtic according to the nature of their 
Principles. Such are deliqueſcent ſalts, and particularly moſt ſalts compoſed 
of mineral acids and ic ſubſtances, the cauſticity of which cannot be 
otherwiſe explained. 'See the articles Causrieiry, and SuBLIMATE (Con- 
ROSIVE). | | 
Many ſubſtances have a determinate and conſiderably diſtin& point of re- 
lative ſaturation, altho* they contract together but a weak union. But if we 
attend, we ſhall perceive that all theſe ſubſtances poſſeſs but a fmall quantity 
of diffolving r, or a weak general tendency to combination. Their 
relative ſaturation is nearly equal to their abſolute ſaturation. Such are ether 
with water, eſſential oils with ſpirit of wine, and moſt neutral ſalts with water. 
If we mix together and agitate good ether with water, a part of the ether votes 

| | | I 


1 677 


wich the water, nearly in the proportion of one to ten; ſo that if one part of 
ether be added to ten parts of water, all the ether diſappears by being Kfrutec 
through the water, as the Count de Lauraguais obſerves. If the quantity of 
ether be more than one tenth part of the water, the overplus vill float diſtinct 
upon the ſurſace of the water, like an oil. 

Alſo well rectified ſpirit of wine can only diſſolve a determinate quantity of 

each kind of eſſenual oil, which quantity varies according to the kind of oil, 
and to the ſtate in which it happens to be. In general, the more attenuated they 
have been by rectification, the more they are removed from a reſinous ſtate, 
and the ſmaller quantity of them is ſoluble. And alſo the more highly rectified 
a ſpirit of wine 15, the larger quantity of oil it diffolves, 

Water is the proper ſolvent of neutral ſalts. It is capable of diſſolving any 
of them, but moſt of them only in a certain quantity: and this point of ſatu- 
ration of water differs with different ſalts, and degrees of heat applied. The 
point of ſaturation is moſt diſtinct with thoſe ſalts which contain a ſmall quan- 
tity only of the water of cryſtallization, and which are nearly equally ſoluble 
in hot and in cold water. Such are vitriolated tartar, and, ſtill more, common 

t. 

When the water is once ſaturated with theſe kinds of ſalts, the ſtrongeſt and 
longeſt boiling does not diſſolve a grain more, and the overplus of the ſalt 
remains entire at the bottom of the boiling water: But boiling water diſ- 
ſolves an equal, or even an unlimited quantity of ſome ſalts, chiefly of thoſe 
which contain much water in their cryſtallization, ſuch as Glauber's falr, alum, 


borax, martial and cupreous vitriols, and others of that kind. The water of ' 


.crytall:zation of theſe ſalts is alone ſufficient to keep them diſſolved, by means 
of heat. Hence, when they are expoſed to fire without water, they ſuffer a 
liquefaction, which is very different from fuſion, and is nothing elſe than a 
— of the ſalt in the water of its cryſtallization, and conſequently laſts only 
till this water be evaporated. The point of ſaturation of water for theſe ſalts 
ſeems to be indeterminate. | 
Many ſubſtances are capable of uniting without being preciſcly faturated, ſuch 
as water with any of the following ſubſtances ; fluor acids, fixed vegetable alkali, 
fluor volatile alkali, moſt of the very deliqueſcent neutral ſalts, and ſpirit of 
wine. Such alſo are almoſt all metals uniting with each other: Although many 
of theſe ſubſtances have a great affinity toge.her, as the fluor acids and alkalis. 
with water, yet all their general tendency to combination is not exhauſted. 
in theſe kinds of union. On the contrary, their union is little elſe than a very 
accurate and intimate mixture. Their diſſolving power is not ſauusfied by fi 
an union, but is almoſt entirely preſerved. e need not therefore be fur- 
priſed, that no preciſe or determinate point of ſaturation is obſerved betwixt 
theſe ſubſtances. We may ſay, in general, that the point of relative ſaturation. 
is ſo much more exact, diſtinct, and —— 10 Os Es which unite 
her have a ſtronger affinity, as more com exhauſt upon each- 
—— their diſſolving — or as their relative ſaturation is more neariy equal 
to their abſolute ſaturation. | 4 | 
The examination of the ſeveral degrees of ſaturation which ſubſtances may 
ſuſtain by combining together, is an object as important as it is new in 
chemiſtry. This matter has been ſcarcely begun, and yet it well deſerves the 
attention of chemiſts, as it would greatly advance the ſcience. We cyuld nog 
tre ac 


_" 
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eſtabliſhed by the properties of ſelenites. 


ſaturation. eaſily, 


675 Sy, Ex Ly 
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. W. 4. E R. See Warkn. Im gil 26 toi 104.2 
v0 LENI T E S. Modern chemiſts. give this name to 
a ſort formed by che union of vitriolic acid with any calcareous: 


ch enters into this combination, at leaſt if we judge 


{id ; 4 
off by the laturation of vitriolic acid, which appears to be mare compleat than, 
in any of the het neutral ſalts formed, with, chis acid. This truthi is {uflicigntly 


ature furniſhes us, with a very large quantity of ſelenitic matters. Chemiſts. 
agree that all gypſums or Pe alahaſters, and gy pſeous ſpars, are 
nothing elſe than ſelenites; but theſe ſubſtances are in large quantities within 
and. upon the earth. We may alſo artificially, compolc ſelenites, by combining 
Apen al point e de earth. To effect this 
e calcareous carch muſt be in fine; powder, the acid mult be 

diluted in a very large quantity of water, and more earth. muſt be added than 
is neceſſary for the ſaturation. Selenites may allo. be conveniently made by 


* 3% 4 
. 


de) SAUNDERs, © T he-wggd of the, tree, poſely made at a certain ſeaſon of the year. 
called. red ſaupders,. contains i red coloring An ounce of Smyrna ſcammony yielded with. 
mater} 5 in dying. Its color reſides water half an ounce of gummy extract, and 
wholly” in a reſinous matter, and hence, is © theTefiduum yielded with ſpirit two drams of 
cktractabtd by ſpirit of wine, and not by reſin, leaving two drams of impurities un- 
water. The red color of Saunders, impart» diſſblved. By applying rectiſied ſpirit at 


- 


ed to ſpirit of wine, becomes, by — firſt to an ounce of the fame ſcammony, two 


tinQure' with more ſpirit; yelloẽww. Ihe -drams; and two ſcruples-of refinous extract 
reſim gave a dęep red color eee layender, vete obtained and from the reſiduum, 
and 2 pale red to oil of almonds. and to'oil _ water extracted half an ounce of gu, the 

of aniſceds, but no color to vil of amber indiſſolubſe part amounting here to ſour | 


ati#to' oil of turpentine. ' The wood'of the ferupſes only. Newman. 


tree; called yelloo ſaunders, is from iis fri- (f) Scoantlun. An ounee of the dried 


ande ſotwetimes employed as a perfume. leaves of ſcordium yielded with water four 
| Tan xte, — the raſpe l whore _— - 4 A —_— gummy extract, and 
digghtee ras; days in ſalt water, two dreins afterwards with rectified ipirit filtcen grains 
o ce were ohtain d. b cohobation. of reſin, Another ounce, ; treated Ert wic 

e of gummy extract may 55 ob- ſpirit, gave three drams of reſinous extract, 
ained froq "two ouyces of the wood, by and afterwards with Wafer, five ſctuples and 
vate And from an equal quantity of oo 0 A Ralf of gum. A tit ture, made im hi hly 


two ems and à halt of: refinous extratt᷑ rectiſed ſpirit of wine, contains more of the 
may be obtained by rect ed dpirits Newman. | active and leis of the mucilaginous parts of 


1 (b ECAMMONY i184 gummr- reſinous juick, this plant, than out made with a weaker 


which ex ſudes from the root of a ſpecies of ſpirit. name 

<ppvplyulys,; nr; which, ingipgny, ate fut. 25 15191498} e 10 
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frurating lime- water gradually with weak vitriolic acid, or, laſtly, by pourin 
this acid into a ſolution of nitrous or marine ſalts with calcareous baſes. In theſe 
latter operations the ſelenitic falt renders the liquor turbid, and is precipitated. ' 
| Selenites, natural or artificial, when well waſhed from all exceſs of acid or other 
extrancous matter, has a flightly nauſeous 'raſte, which is ſcarcely perceptible 
but by drinking a glaſs of water impregnated with it, hike that of the wells 
in and near Paris, the ſweetiſh and ſlightly nauſeous taſte of which is well known. 
This earthy lr is one of th leaſt ſoluble by water of all he known neutral 
ſalts. Seven or eight hundred 'parts-of water ate required to diſſul ve one part 
of {denites, excepting whim its princibles aft combined, and the ſalt formed 
in the water, as Mr. Beaume has obleryed, for then the water may diffulvc 
four or five times as Mich. By a Ho dvapordtion! id crAHtallizes, and forms 

thin laminz, and retains in its cryſtaWzation ay; ſmall quuntity of water. 

When it is expoled to a moderate fire, it eaſily loſes this water of its cryſtal- 
lization with its tranſparency and coheſion of its Parts, and is reduced to a 

white powder. , e 1 NC&22.4 BAS 90 man e % e 
With a very great fire, it is not fuſible When alone; (d) but is more! eaſily 
fuſible than pure calcareous earth, by t addition of fluxes; as ſand, and clay, 
and vitrifying ſalts. It“ refilts he greateſt heat without-lofng' its acid.” Ic 
cannot be decompoſed but by phlogiſton, by alkalis fed or volatile and 
by metallic ſolutions in nitrous acid, by means of à double affinity. Thus che 
ſolution of mercury readily ſhews' whether a water be ſelenſtic or not, by form- 
ing a precipitate bt turbich mineral wheti added to ſuch: waters {clenitic 
matters are copiouſly diffuſed, and almoſt every where within the lzarch;7 moſt 
watets of wells, of rivets, ebntarh a greater or JeſPquantity wf'del2nites diſ- 
ſolved in them, as we may eufily find by the above mentioned: merbod of 


— Ar 4 r 31h 10 
Nothing better ſfews the extreme difference betwixt vitriolie and other mi 
neral acids, than the chmpariſon of the ſaline propeſties of ſolenites with oſe 
of nitrsbs and! marine (Mts with calcaresus buſes. ' Ihe earthy bafis is the fine in 
theſe three ſalts:; bur the two latter have a violent, almoft pauftic taſte, and are 
ſurpriſingly deliqueſcent; while the firſt ſalt is-very -difeulthy1Tolable in water, 
and almoſt inſipid. The cauſe of theſe differences 14; that vitriolic atid ĩs more 
ſimple than the other acids, and is therefore capable of being more intimately - 
combined and ſaturated with -ealcareous earthy. oo | F 
ns Vis kind of falt has“ been called ſeleuites probably» becauſe | naturaliſts 
found its Jaline propertis fo wwedtk;Yhatwhey thought it ought to be diſtinguiſh- 
ed From other Heürral Nilts' by à peculiar name! Perhaps they did not even be- 
lic ve it to be alice 3, foł the hatüfe of ſelenftie mattets has been diſcoveret but 
lately by experiments of modern chemiſts. ek, n ee 
We. are not yet enough acquainted with calcarequs earths. to Know if ſcle- 
nites be of different kinds, or if all the ſubſtances to, Which this name is given. 
xe Only one and the ſatme falt under different torms of cryſtallization. If che 
Kinds of etdfedds arch be eſfentially differentz they mutk form wich vitriolic.. 
61570 0% 04 bet e eee 194 e ness 0 mas emmanb ei Bens n i 
(4).From Mr. D'Afcet's Memoir upon the effekte Ia eV and kong continued Heat, 
we find that all gypſeous ſtones, and alſo the artificial ſelenitie ſalts, are fuſible and vitreſcible 
by violent fixe. ON 
AC. 
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acid fevera! kinds of ſelenites alſo eſſentially different from each other, But 
© only one kind of calcareous earth exiſts, then it can only form one kind of 
elenites. 5 : | 

We: may obſerve, that amongſt the various bodies called by chemiſts ſele- 
nites. that is, compounds of vitriolic acid with calcareous earths, ſome differ 
much from others, at leaft externally. Theſe ſubitances are all the gypſums, 
alabaſters, and ſpars, which ſome chemiſts, particularly Mr. Pott, have called 
gypſeous, and, laſtly, ſome cryſtallizations and ſtalactites, which have the ſame 
principles and the ſame eſſential properties as other ſelenitic ſubſtances. See 
'Acid (VI rRoL Ic, ALABASTER, Grrsun, SPAR, and EARTH (Calca- 
REous). | | | 

DCXXIII. SEMI-MET AL. Subſtances poſſeſſing all the me- 
tallic properties, excepting fixity and ductility, are called ſemi- metals. Thus 
every matter poſſeſſed of metallic denſity, opacity, and luſtre, which is 
incapable of uniting with earths, but which is allo brittle and frangible by the 
ſtroke of a hammer, and capable of being ſublimed or reduced into vapors by 
fire, is a ſemi-mecal.  Hitherto we know but five ſemi-metals, which are 
regulus of antimony, zinc, biſmuth, regalus of cobalt, and regulus of arſen'c. 

Some chemiſts have numbered mercury amongit the ſemi-metals, under pre- 
tence that ir - poſſeſſed all the metallic properties excepting fixity and 
ductility : but all ſemi-metals are combuſtible, and mercury is no more fo 
than the perfect metals; and alſo, the want of ductility is falſely imputed to it, 
- - ſince the Academicians of Peterſbourg, who ſome . years ago fixed it, found it 

ductile and malleable. If mercury then be not ductile in its ordinary ſtate, the 
cauſe of this appears to be, that it is really in fuſion : but the moſt ductile 
metals loſe their ductility by fuſion, as this quality neceſſarily implics ſolidity. 
On the other ſide, the great volatility of mercury does not allow us to claſs it 
among metals. This metallic ſubſtance js therefore fingle in its kind, and is 
really neither a metal nor a ſemi- metal. See Mercury. 1 F 
| r. Cronſtedr has given, in the Memoirs of the Swediſh Academy for the 
po 1751, a deſcription.of a new ſemi- metal: but this metallic ſubltance is 

itherto bur little known. - (eg) | | | a 
DCxXIV. SEN A. 0 | 


Concerning this new ſemi-metal diſ- ounce, treated firſt with water, gave four 
© covered by Mr. Cronſtedt, ſas the article drams and half a ſcruple of gummy, and 
NrcxzL. Ser aljo the note (y) to the article | afterwards with ſpirit only, twenty - eight 
MzTALs, concerning another new ſemi- grains of a reſinous extract, which appeared 
metal which Mr. Juſti Gys that he has diſ= to contain ſome {s oily matter; and 
covered in the yellow mica. .  _ _ hence was difficultly reduced to dryneſs. 

Sava. An ounce of the leaves of The reſiduum weighed three drams and a 
Sena, treated with freſh parcels of reftified ſcruple. Water diſtilled from Sena poſleſſes 
ſpirit of wine, yielded two drams and the peculiar ſmell of theſe leaves, but no 
tweaty-three grains of reſinous extract ; and eſſential oil appears. The activity of Sena 
_ afterwards with water, two drams and two is greatly weakened by evaporation, eſpe- 

ſcruples of gummy extract, three drams and cially if the proceſs be performed in an open 
three grains remaining undiſſolved. Another 1 Neuman, 
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DS XXV. SENEGAL (GUM) ( 1 
DCXXVII SERPENTINE-STON B. (5) 8 
DC XXVII. SI I. k. (4) b 0 
DCXXVIIl SILVER. Silver, called alſo luna by chemiſts, is a 


perfect metal, of a ſhining white color. 

Its ſpecific gravity is, although conſiderable, nearly one half leſs than that of 
gold. Ir loſes in water an eleventh part of its weight. A cubic foot of ſilver 
weighs 720 pounds. 85 

1 he tenacity of its parts is alſo nearly one half leſs than that of gold; a 
ſilver wire, the diameter of which is *, part of an inch, can ſupport only a 
weight of 270 pound: without breaking. | Pu 

J his metal is, next to gold, the moit ductile of all. Very fine wire and leaf 
may be formed of it. 

It is ſomewhat ſonorous and harder than gold, as Juncker obſerves; and is 
fuſible with a leſs degree of heat than gold is, according to Cramer. It ſeems 


to be as fixed and indeſtructible as gold is. Kunckel kept filver and gold in a 


laſs-houſe-furnace during a month without alteration, or more loſs than of a 
ew grains, which probably proceeded from a ſmall quantity of extraneous 
matter, with which it was mixed. 

Juncker nevertheleſs affirms, that ſilver may be changed into a vitreſcent 
calx, when treated by a long reverberation in the manner of Iſaacus Hollandus. 
This reverberation, conſiſts in expoſing metals, reduced into very fine parts, to 
the action of the ſtrongeſt heat they can ſuſtain without fuſion, with the con- 
tact of free air. This method is very effectual for burning the inflammable 
principle of metals and of all other bodies. But Juncker does not mention 
the author of this experiment. | | 

The combined action of air and water does not alter the color and brilliancy 
of ſilver, nor occaſion any ruſt. Nevertheleſs, the ſurface of this metal is apt 
to tarniſh, and even to become black, by the contact of the phlogiſton of ſeveral 
inflammable matters, or of their exhalations ; becauſe it bs the property of 
impregnating itſelf with the inflammable principle ſuperabundantly, even in the 
cold, like ſome other metallic matters: but ſilver ſeems to be more ſuſceptible ef 
this effect than any other metal. 

All acids are, with more or leſs facility, capable of diſſolving ſilver. 
Vitriolic and marine acids may be combined with ſilver in its metallic ſtate ; 
but difficultly, and by particular management. 

To diſſolve ſilver directly, vitriolic acid muſt be much concentrated and very 


hot; and therefore diſtillation is neceſſary, as in the operation of turbith 


mineral. See TurBiTu MinERAL. 


(e) SentcaL (Gum) is a gum, almoſt 
pure, and entirely fimilar in properties to 
- the other pure gums, as gum arabic, cherry- 
tree and plumb-tree gums. See GUM. | 

þ) SERPENTINE STONE is a ſteatites 


variouſly colored, but in which. the green 


color generally predominates. See STEA+ 
Tres. 

(i) SiLK is an animal ſubſtance, from 
16 oz. of which may be obtained, by diſtil- 


lation, nine ounces of mixed matters, con- 
taining four ounces and two drams of uri- 
nous ſpirit, three ounces ſix drams of vo 
latile ſalt, and one ounce of empyreumatic 


oil, The caput mortuum weighed ſeven 


ounces, and loſt an ounce on being calcined 
to whiteneſs. By elixating the — ſorty 
grains of fixed ſaline matter were alſo ob- 
tained. Neuman. b 
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The marine acid cannot attack filver directly; but when it is very much 
dephlegmated, and, as it were, in a dry ſtate, conſiderably hot and reduced to 
vapor, as is done by the royal cement in concentrated parting. See ParTiNG 
(CONCENTRATED). £1 2 

But ſilver may be combined with the above-mentioned acids, by methods 
much more ſimple and convenient, which we ſhall deſcribe, after having ſpoken 
of the ſolution of filver by nitrous acid. 

Nitrous acid, very pure and moderately ſtrong, diſſolves ſilver in its metallic 
ſtate with the greateſt facility. This ſolution is made {ſpontaneouſly without 
heat, or with a very gentle heat at firſt; and when the ſilver has begun to 
diſſolve, the heat ought to be diſcontinued, to prevent the ſolution from being 
too violent, eſpecially if the quantities operated upon be conſiderable. 

By this method nitrous acid may be ſaturated with ſilver; and if it be ſtrong, 
it will diſſolve a conſiderable quantity of that metal. mac 

If the ſilver thus diſſolved be allayed with copper, the ſolution will be green, 
and will preſerve this color. If it contain no copper, the ſolution js at firſt 
greeniſh, which color gradually diſſipates, and at laſt the liquor becomes 
quite white. | 12. | 

The ſurface of the filver begins to become black as ſoon as the acid makes 
impreſſion upon it. This blackneſs proceeds from a port of the phlogiſton of 
the nitrous acid, which is applied ſuperabundantly to the ſurface of the ſilver. 

Black flocks are frequently ſeen floating in this ſolution, which are inſoluble 
by nitrous acid, and precipitate'to the bottom. Theſe flocks may be a ſmall 
quantity of gold from which ſilver is ſeldom entirely free, or of ſome other 
Phlogiſticated ſubſtance, inſoluble in nitrous acid. | | 

The ſolution of filver by nitrous acid is more acrid and corroſive than pure 
nitrous acid; which property is very remarkable, and is common to it with 
{eyeral other combinations of metals. See an explanation of this property under 
ibs article CausTICITY. © | | 
This ſolution of ſilver corrodes all vegetable and animal matters, and ſtains 
the ſkin of a black color, which cannot be effaced till the blackened part be 
abraded. This blackneſs can be only attributed to the phlogiſton af corroded 
matters, which unites ſuperabundantly with the ſilver of the ſolution employed. 

If a ſolution of ſilver by nitrous acid be ſufficiently evaporated, and left to 
cool, a large quantity of white cryſtals will be formed in it, like ſcales, which 
are commonly calied cryſtals of filver. Theſe cryſtals are a nitrous ſalt, the 


baſis of which is ſilver; for which reaſon it may alſo be called nitre with bafis 


of filver, or lunar nitre. en 
This ſalt is fuſible with a ſmall heat, and eaſily loſes the water of its cryſtal- 
lization. It becomes black, congeals by cold, and is capable of being moulded. 


It is then the famous cautery uſed by ſurgeons, and known by the name of 


lapis infernalis. See the words PAR TIN, CaveTALS of SILVEA, and Lapis. 


InrBRNALIS, | 


Lunar nitre deflagrates upon coals almoſt as well as the nitre with bafis of 
fixed alkali, wi. ich ſhews a ſtrong adheſion of nitrous acid with filver.. Never- 


. thelefs, this ſalt expoſed to. ſtrong fire in diſtilling veſſels, or in a crucible, 


may be eaſily decompoſed. The acid quits the filver, and appears in, its 
former ſtate. Sk =] 1 Ny 
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Although ſilver, as we have ſeen, is more eaſily ſoluble in nitrous acid than 
in vitriolic and marine acids, we ought not thence to conclude, that th s ne:al 
has, with the nitrous acid, a greater affinity than. with the two others. On tae 
contrary, the two latter acids are capable of ſeparating it from the nitrous :cid, 
after this has diſſolved it. | 

If vitriolic acid be poured into a folution of ſilver in nitrous acid, and if it be 
not diluted in too great a quantity of water, we ſee imme lately the liquors be- 
come turbid, and a white precipitate appears, which is nothing elſe than a new com- 
bination made of the ſilver which quitted the nitrous acid to unite with the vitriolic 
acid, and to form with it a new ſalt with metallic baſis, This ſalt, which may 
properly be called vitriol of filver, or lunar vitrial, is cryſtallizable, and actually 
does cryſtallize in the very inſtant of precipitation; but the cryſtals are ſo ſmall, 
from the rapidity of the cryſtallization, that they have only the appearance of a 
white powder. They cannot be diſcovered to be cryſtals but by means of a 
good magnifying glaſs. 

The ſame event happens, if, inſtead of vitriolic acid, a ſolution of any fait 
containing that acid be added to a ſolution of ſilver in nitrous acid. The nitre 
of ſilver will be thereby decompoled, and a vitriol of ſilver obtained ſimilar to 
the former. 


Although vitriolic acid engaged in any baſis, ſuch as fixed alkali, with 


which it has a ſtronger affinity than with ſilver, does nevertheleſs quit its baſis 
to combine with this metal, yet we may obſerve, that in theſe precipitat. ons 
two decompolitions and two new combinations are always effected, by means 
of a double affinity, We may therefore ſee the explanation of this caſe at the 
word AFFINITY. 


Marine acid, whether engaged in any baſis, or diſengaged, produces in the 


ſolution of ſilver by nitrous acid the fame effect as the vitriobe acid. It 
ſeparates from the nitrous acid the metal, with which it unites and forms à new 


compound, or a marine ſalt with baſis of filver, known to chemiſts by the name 


of lena cornea, or corneous filver. See Luna Cornea. It is called corneovs, 
becauſe this filver, united with marine acid by expoſure” to fire, may be melted; 
and may be coagulated by cold into a ſemi-tranſparent, ſemi-flexible mats, 
like horn. 

Luna cornea, although in a faline ſtate, is very little ſolvble by water. 
The precipitate which it forms is very apparent: it is compoſed of flocks, 
which adhere one to another, and form a kind of white curd, that floats in 
the liquor. By this appearance alone it may be- diſtinguiſhed from vitriol 
of filver. 

. Theſe ies of a ſolution of ſilver, together with the facility with 
which it — — turbid by the preſence of the ſmalleſt quantity of Vieriolie 
and marine acids, diſengaged or combined with any baſis, render it very conve- 
nient and much uſed tor the examination of: waters, and — 


operations, to aſcertain the preſence of theſe two acids, in whatever compound 
they may be contained. | | * 
Silver, as well as all metals, may be ſeparated from any acid by abſorbent 
earths, or by fixed and volatile alkalis; and when afterwards fuſed, it recovers; 
its original properties. Silver, thus diſſolved, precipitated, and melted, is 
generally very. pure. We. may be _— that filver,, which has been: formed 
FI | 888383 2 0 into 
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into luna cornea, and afterwards has been reduced, does not contain a particle 
of gold, ; gon copper, iron, or other metallic ſubſtance ſoluble in aqua 
regia, = conſequently not ſeparable from nitrons acid by means of ma- 
rine acid. | 10 | 
From what has been ſaid concerning theſe ſeveral decompoſitions of a ſolution 
of ſilver made by nitrous acid, we may infer that this combination may be 
decompoſed ; ; 
1. By the action of fire alone, which expels the nitrous acid. 
2. By phlogiſton, which burns and deſtroys nitrous acid in the detonation 
of lunar nitre. | 5 | 
3. By precipitation with ſaline or earthy alkalis, which ſeize the nitrous: 
acid, and leave the ſilver diſengaged in the fiate of a precipitate. l 
4. By vitriolic acid, whick ſeizes the ſilver, and leaves the nitrous acid 
diſengaged. | 
5. By marine acid, which has the ſame effect. | 
6. Laſtly, ſeveral metals, and eſpecially copper, having a ſtronger affinity 
than ſilver with nitrous acid, decompoſe alſo this ſolution of filver, by ſeizing: 
the acid, and obliging the ſilver to ſeparate from it, which it does by pre- 
Cipitating it in its proper metallic ſtate. See the words PrEcipiTATE and 
Pr eciPITATION. | | 
Sulphur diſſolves ſilver by fuſion, and forms with it a blackiſh maſs, which 
may be cur, and which has almoſt the color and conſiſtence of lead. It is: 
called ſulphurated filver. This compound is a kind of artificial ore of ſilver. 
Some expert perſons are ſaid to be able to imitate very well by this mixture 
ſome natural ores of ſilver. | | 
To make this combination, ſilver and ſulphur are laid alternately upon each 
other in ſeveral ſtrata in a crucible, which is to be heated by degrees till the 
whole be fuſed. Leſs heat is required for this fuſion than if the filver was. 
alone, becaule ſulphur facilitates the fuſion of this, as well as of all other metals. 
difficultly-fuſible, upon which it is capable of acting. Eb 0 
The fulphur may be ſeparated from the ſilver by the mere action of the fire, 
continued during a certain time with acceſs of air. When ſulphurated ſilver is 
detonated with nitre, this ſeparation is very well and inſtantly made. As this. 
metal. is indeſtructible by all theſe agents, it is found to be unchanged by 
theſe operations. N | 
Juncker relates, after Kunckel, that if ſulphur be diſſipated from ſulphurated- 
ſilver by the action of fire; and if a volatile alkaline ſpirit of urine be poured 
upon this filver, a blue color is produced, He adds alſo, that this does not- 
happer a fecond time to. the ſame filver, unleſs it be firſt cupelled with lead. 
I his chemiſt. concludes from thence, that this color proceeds from copper 
which the ſilver receives from the lead. See Canſpentus Chymiæ, Tom. I. p. 893. 
Silver is found within the earth in different ſtates. A very ſmall quantity of 
it is in its natural and malleable ſtate, allayed wich copper and gold; and is 
then called virgin or native filver : but ſilver is generally found in a mineral: 
ſtate; that is, united and incorporated with heterogeneous matters, ſuch as other 
metallic ſubſtanees, and the mineraliſing ſubſtances, namely, ſulphur and 
arſenic; It is ſeparated from all theſe matters by particular proceſſes practiſed. 
doth in eſfays and in ſmelting the ore in large quantities. See Ones of —_ 
C9755 55 is cre 


S' M E. 68 5 


Silver is purified from the allay of other deſtructible metals by treating it 
with nitre, or with lead. The latter method is generally uſed by refiners, and 
is called cupellation, or refining. Ses REFINING. | 

All theſe operations are founded in general upon the deſtructibility of im- 
perfect metals, and on the indeſtructibility of ſilver, which is a perfect metal: 
but as gold is an indeſtructible metal, all the purifications of filver, which are 
only effected by the deſtruction of metals allayed with it, are infufficient to ſepa- 
rate it from gold. We mult therefore have recourſe to other operations for the 
ſeparation of 
called by the general name of parting, are founded upon the property which 
ſilver has of being ſoluble by, many menſtrua which do not act upon gold. 
Theſe menſtrua are; 


1. Nitrous acid, which diſſolves ſilver without touching gold. By means of 


this acid, ſilver. is gen-rally parted from gold, and the operation is called. 
parting, without any epithet to diſtinguiſh it from the others. See PaR TIN. 

2. Marine acid, winch. being applied conveniently to a mixture of gold and 
ſilver, ſeizes, this latter metal excluſively. of the former. As this parting is 
performed by cementation, and as the marine. acid. mult be highly concen- 
trated, it is called concentrated parting.  . See PARTING (CONCENTRATED), 
3. Laſtly, ſulphur, which unites alſo to ſilver without touching gold, fur- 
dies a third method of ſeparating theſe two metals. This is called dy parting, . 
becauſe it is made by fuſion, which chemiſts call the. dry way, See Part- 
ING (DR). | 
Silver is capable of being. allayed with all metals, and forms. with them 
different compounds, the. properties of which may be. ſeen under the. ward 
ALLAY.. 1 F | 

According to Mr. Geoffroy's table of affinities, thoſe of ſilver are firſt to lead, 
and then to copper; and Mr. Gellert's table mentions only gold. 

DCXXIX. SIMI L O K. This is a name given to an allay of red. 


copper and zinc, made in the belt proportions to imitate the color of gold. See 


Correr, BraAss, and Zixc. | | : 
'"  DCXXX. SMAL Tü Is a blue glaſs compoſed of the calx of cobalt, 
vitrified and melted with ſome fritt of glaſs or cryſtal. Ground ſmalt is called 
azure, or enamel blue. See AzURE, COBALT, and ZAFFRE. 

DCXXXI, S MELTIN G ff OR.E. S. We have ſhewn, under 
the articles ores and pyrites, the nature of the principal metallic minerals, and 
the ſubſtances of which they are compoſed. We have alſo explained, under the 
article ay of ores, the proceſſes by which an exact analyſis of theſe compound 


minerals may be made, and the nature and quantity of the contained metals 


may be known. In order to compleat what relates to this important ſubject, 
we ſhall deſcribe in this article the principal operations by which are obtained 


« in the great,” as it is called, or for commercial purpoſes, metals, ſulphur, 
vitriols, and other uſeful. fubſtances contained in metallic minerals. What we - 
ſhall ſay upon this ſubje& will chiefly be extracted from a, Treatiſe on the Sme!;- - 
ing of Ores, by Schlutter, tranſlated from the German into French. by M. Halt, 
becauſe: this, of all the modern works upon that ſubject, appears to be the moſt 
exact. We ſhall firſt deſcribe the operations upon pyritous matters for the e x- - 
traction of, ſulphur, vitriols, and a um; and afterwards the operations by which 


metallic 


* 


theſe two metals from each other. Theſe operations, which are 


ar 
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mert21} e ſubſtances are extracted from ores properly ſo called; from which alſo 
are occaſionally obtained the ſame matters as from the pyrites. As the preſent 
article is only the ſequel of the. articles ares, pyrites, and efſays of ores, it is. 
evident that theſe articles ought to be read pteviouſly to this, | 


"2 


EXTRACTION of SULPHUR frm PYRITES 44 
. other MINERALS. 


Tn order to obtain ſulphur from pyrites, this mineral ought to be expoſed to 
x heat ſufficient to fublime the ſulphur, or to make it diſtill in veſſels, which 
mult be cloſe, to prevent its burning. | | 

Sulphur is extracted from pyrites at a work at Schwartzemberg, in Saxony, 
in the high country of the mines; and in Bohemia, at a place called 
Alten-<attel. | 
Ihe furnaces employed for this operation are oblong, like vaulted galleries; 
and in the vaulted roofs are made ſrveral openings, Theſe are called furnaces 
for extracting ſulphur. vee PLaTe II. Fig 9. | 

In theſe furnaces are placed earthen · ware tubes, filled with pyrites broken 
into pieces of the ſize of ſmall nuts. Each of theſe tubes contains about fifty 

unds of pyrites, They are placed in the furnace almoſt horizontally, and 
five ſcarcely more than an inch of deſcent, ' The ends, which come out of the 
furnace. five or fix inches, become gradually narrower. Within each tube is 
fixed a piece of baked earth, in form of a ſtar, at the place where it begins to 
become narrower, in order to prevent the pyrites from falling out, or choaking 
the mouth of the tube. lo cach tube is fitted a receiver, covered with a leaden 
plate, pierced with a {mall hole to give air to the ſulphur. The other end of 
the tube is exactly cloſed. A moderate fire is made with wood, and in eight 
hours the ſolphur of the pyrites is found to have paſſed into the receivers. 

The reſiduum of the pyrites, after the diſtillation, is drawn out at the large 
end, and freſh pyrites is put in its place. From this reſiduum, which is called 
burnings ef fulpbur, vitriol is extracted; as we ſhall preſently relate. 

The eleven tubes into which were put, at three ſeveral diſtillations, in all 
nine quintals, or goo pounds of pyrites, yield from 100 to 150 pounds of 
erude ſulphur, which is ſo impure as to require to be purified by a ſecond 
diſtillation. 

This purification of crude ſulphur is alſo done in a furnace in form of a 
gallery, in which five iron cucurbits are arranged on each ſide. Theſe cucurbits 
are placed in a ſtoping direction, and contain about eight quintals and a half of 
crude fulphur. To them are luted earthen tubes, ſo diſpoſed as to anſwer the 
purprſe of c pitals. The noſe of each of theſe tubes is inſerted into an earthen 
pot, called the fore runner. Fhis pot has three openings; namely, tht which 
receives the note of the tube; a ſecond ſmaller hole, which is left open to give 
air; and a third in its lower part, which is ſtopped with a wooden peg. Ser 
Plate II. Fig. 10. i | 

When the preparations are made, a fire is lighted about ſeven o'clock in the 
evening, and is a little abated as ſoon as the ſu 8 ur begins to diſtill. At three 
o'clock in the morning, the wooden pegs, w Hop the lower —_— the 
GENT Tong 
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fore-runners, are for the firſt time drawn out, and the ſulphur flows out of 
each of them into an earthen pot with two handles placed below for its ſecep - 
tion. In this diſtillation the fire mutt be moderated ard prudently conducted; 
otherwi'e leſs ſulphur would be obtained, and it alſo would be of a grey color, 
and not of the fine yellow which it ought to have when pure. The ordinary 
loſs we the purification of eight quintals of crude ſulpaur is, at mod, ons 
uintal. 
3 When all the ſulphur has flowed out, and has cooled a little in the earthen 
pots, i: is cali into moulds made of beech tree, which have becn previouſly 
dipt in water, and ſet to drain. As ſoon as the fulphur is cooled in the moulds, 
they are opened, and the cylinders of ſulphur are taken out and put up in caſks, 
Theſe are called roll-brimflore. | 
As ſulphur is not only in -pyrites, but alſo in moſt metallic minerals, it is 
evident that it might be obtained by works in the great from the different 
ores which contain much of it, and from which it muſt be ſeparated previoully 
to their fuſion : but as ſulphur is of little value, the trouble of collecting it 
from ores is ſeldom taken. Smelters are generally ſatisfied with freeing their 
ores from it, by expoſing them to a fire ſufficient to expell it. This operation 
is called torrefeFion, or roaſting of ores. 

There are, however, ores which contain ſo much ſulphur, that part of it is 
actually collected in the ordinary operation of roaſting, without much 
* for that purpoſe. Such is the ore of Ramelſlerg, in the country of 

az. 

This ore, which is of lead, containing ſilver, is partly very pure, and partly 
mixed with cupreous pyrites and ſulphur; hence it is neceſſary to roalt it. 

The roaſting is performed by laying alternate ſtrata of ore and wood upon each. 
other in an open field, taking care to diminiſh the ſize of the ſtrata as they rile 
higher; ſo that the whole maſs ſhall be a quadrangylar pyramid: truncated 
above, whoſe baſe is about thirty-one feet ſquare. Below, ſome paſſages are left 
open, to give free entrance to the air z and the ſides and top of the pyramid | 
are covered over with ſmall ore, to concentrate the heat and make it laſt ; 
longer. In the center of this pyramid there is a channel, which deſcends ver- ; 
tically from the top to the baſe. When, all is properly arranged, laddle-fulls 
of red-hot ſcoria from the ſmelting furnace are thrown down the channel, | 
which means the ſhrubs and wood, placed below for that purpoſe, are kindled, 
and the fire is from them communicated to all the wood of the pile, which 
continues burning till the third day. At that time the ſulphur of the mineral. 
becomes capable of burning ſpontaneouſly, and of continving the fire after the. 
wood is conſumed. 

When this roaſting has been continued fifreen days, the mineral becomes. 

reaſy,, that is, it is covered over with a kind of varniſh :: twenty or twenty 
Ee holes, or hollows, are then made in the upper part of the pile, in which 
the ſulphur is collected. From theſe cavities the ſulphur is taken out thrice 
every day, and thrown into water. This ſulphur is no: pure, but crude, and: | 
is therefore ſent ta the manufacturers of ſulphur to be purified in the manner. ; 
above related. See PLATE II. Fig. 11. and 12. | ö 
As this ore of Ramelſberg is very aulphureaus,. the firſt roaſting, which 
we are now deſcribing, lags three months; and during this time, if Much raia 


has 
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has not fallen, or if the operation has not failed by the pile falling down of 
cracking, by which the air has ſo much free acceſs, that the ſulphur is burnt 
and conſumed, from ten to twenty quintals of crude ſulphur are by this method 
collected. 
The ſulphur of this ore, like that of moſt others, was formerly neglected. 
till, in the year 1570, a perſon employed in the mines, called Chriſtopher 
Sauder, d ſcovered the method of collecting it, nearly as it is done at preſent. 
Metallic minerals are not the only ſubſtances from which ſulphur is extracted. 
This matter is diffuſed in the earth in ſuch quantities, that the metals cannot 
abſorb it all. Some ſulphur is found quite pure, and in different forms, 
principally in .the neighbourhood of volcanos, in caverns, and in mineral 
waters, Such are the opake kind called virgin ſulphur, the tranſparent kind 
called ſulphur of Quilo, and the native flowers of ſulphur, as thoſe of the 
waters of Aix-la-Chap:-lle. It is alſo found mixed with different earths. Here 
we may obſerve, that all thoſe kinds of ſulphur which are not mineraliſed by 
metallic ſubſtances, are found near volcanos, or hot mineral waters, and conſe- 
- quently in places where nature ſeems to have formed great ſubterranean labo- 
ratories, in which ſulphureous minerals may be analyſed and decompoſed, and 
the ſulphur ſeparated, in the manner in which it is done in ſmall in our works 
and laboratories. However that be, certainly one of the beſt and molt famous 
ſulphur-mines in the world is that called. Soffatara. ' The Abbe Nollet has 
Publiſhed, in the Memoirs of the Academy, ſome intereſting obſcrvatiens upon 
this ſubject, which we ſhall here abridge. . ä : 
Near Puzzoli, in Italy, is that great and famous mine of ſulphur and alum 
called at preſent Solfatara. It is a ſmall oval plain, the greateſt diameter of 
which is about 400 yards, raiſed about 300 yards above the level of the ſea. It 
is ſurrounded by high hills and great rocks, which fall to pieces, and whoſe frag- 
ments form very ſteep banks. Almoſt all the ground is bare and white, like 
marle, and is every where ſenſibly warmer than the atmoſphere in the greateſt 
heat of ſummer ; ſo that the feer of perſons walking there are burnt through 
their ſnoes. It is impoſſible not to obſerve the ſulphur there; for every where 
may be perceived by the ſmell a ſulphureous vapor, which riſes to a conſiderable 
height, and gives reaſon to believe that there is a ſubterraneous fire below, 
from which that vapor proceeds. 5 a 
Ncar the middle of this field there is a kind of baſon three or four feet lower 
| | than the reſt of the plain, in which a ſound may be perceive} when a perſon 
_ -walks on it, as if there were under his feet ſome great cavity, the roof of which 
ö was very thin. After that, the lake Agnano is pong. whoſe waters ſeem 
to boil. I heſe waters are indeed hot, but not ſo hot as boiling water. This 
kind of ebullition proceeds from vapors which rife from the bottom of the lake, 
which being ſer in motion by the action of ſubterraneous fires, have force 
enough to raiſe all that maſs of water. Near this lake there are er not very 
deep, from which ſulphureous vapors are exhaled. Perſons who have the itch, 


come to theſe pits, and receive the vapors in order to be cured, Finally, there 
are ſome deeper excavations, whence a ſoft ſtone is procured which yields 4ul- 
phur. From theſe cavities vapors exhale, and iſſue out with noiſe, and which 
are nothing ele than ſulphur ſubliming through the crevices. This ſulphur 
adheres to the ſides of the rocks, where it forms enormous maſſes ; in calm 


weather 


Taws 


- other three 
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weather, the vapors may be evidently ſeen to riſe 25 or 30 feet from the ſurface 


of the carth. 


Theſe vapors, attaching themſelves to the ſides of rocks, form enormous 
groups of ſulphur, which ſometimes fall down by their own weight, and render 
theſe places of dangerous acceſs, | 

In entering the Solfatara, there are warehouſes and buildings erected for the 
refining of ſulphur. 

- Under a great ſhed, or hangar, ſupported by a wall behind, and open on the 

des, the ſulphur is procured by diſtillation from the ſoft ſtones we 
mentioned above, Theſe ſtones are dug from under ground ; and thoſe which 
lie on the ſurface of the earth are neglected. Theſe laſt are, however, covered 
with a ſulphur ready formed, and of a yellow color: but the workmen lay 
they have loſt their freng/h, and that the ſulphur obtained from them is not 
— good a quality as the ſulphur obtained from the ſtones which are dug out 

the ground. | 
Theſe laſt mentioned ſtones are broken into lumps, and put into pots of 


_ earthen ware, containing each about twenty pints, Paris mealure. The mouths 


of theſe pots are as wide as their bottoms; but their bellies, or middle parts, 
are wider. They are covered with a lid of the ſame earth, well luted, 
and are arranged in two parallel lines along two brick walls, which form the 
two ſides of a furnace. [he are placed within theſe walls; ſo that the 
center of each pot is in the center of the thickneſs of the wall, and that one 
end of the pots overhangs the wall within, while the other end overhangs the 
wall without. In each furnace ten of thefe pots are placed; that is, five in 
each of the two walls which form the two ſides of the furnace. Betwixt theſe 
walls there is a ſpace of fifteen or eighteen inches; which ſpace is covered by a 
vault reſting on the two walls, The whole forms a furnace ſeven feet long; 
two feet and a half high, open at one end, and ſhut at the other, excepting a 
ſmall chimney, through which the ſmoke paſſes. _ 

Each of theſe pots has a mouth in its upper part without the furnace, in 
order to admit a tube of eighteen lines in diameter and a foot in length, which 
communicates with another = of the ſame ſize placed without the building, 
and pierced with a round hole in its baſe of fifteen or eighteen lines diameter. 
Laſtly, to each of theſe laſt mentioned pots there is a wooden tub placed be- 
low, in a bench made for that purpoſe. 
Four or five of theſe furnaces are built under one hangar or ſned. Fires are 
kindled in each of them at the ſame time; and they are thrown down after each 


_ diſtillation; either that the pots may be renewed, or that the reſiduums may be 


more eaſily taken out. 134 | 
The fire being kindled in the furnace, heats the firſt pots containing the 
ſulphureous ſtones. The ſulphur riſes in fumes into the upper part of the pot, 
whence. it paſſes: through the pipe of communication into the external veſtel. 
here the vapors ate condenfed, « become liquid, and flow through the hole 
below into the tub, from which the ſulphur is eaſily turned out, becauſe the 
form of the veſſel is that of a ttundated cone, whoſe. narrower end is placed 
below, and becauſe the hoops of the tub are ſo faſtened · that they may be 
oecuſſonally looſened; T hermbſgiof ſulphur is then carried to the buildin 
mentioned before, - where it is remelted for its purification, and caſt into ok 
ſuch as we receive it. é | 
— Tt.t t EXTRACTION 
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EXTRACTION of VITRIOL n PYRITES. 


Sulphur is not the only ſubſtance procured from pyrites; for beſides that, 
different kinds of vitriols and alum, according to the nature of the pyrites, are: 
al ſo extracted: ſo that pyrites may be conſidered as the ores of vitriols and alum 
as well as of ſulphur. 

Theſe ſalts do not exiſt in the pyrites ready formed, as the ſulphur does; but 

are, on the contrary, the products of the decompoſition of pyrites, and are new 
. combinations reſulting from this decompoſition. In the pale-yellow martial py- 
rites, this decompoſition is effected without any other means than by expoſure 
to moiſture and air, and by the re- action of the ſulphureous principle upon the 
iron which the pyrites contains, and with which the acid of the ſulphur forms 
martial vitriol, as we may ſee under the article PyrxiTEs. When the vitriol of 
this pyrites is to be extracted, this mineral is to be laid in a large heap three 
feet thick, and expoſed to the air during three years, till it has entirely fallen 
into powder; and it is then to be ſtirred up every ſix months to accelerate the 
effloreſcence. The rain-water, which has waſhed ir, is to be conducted into cal- 
drons, into which old iron is thrown to ſaturate the ſuperfluous acid. After 
this ſucceeds the evaporation and cryſtallization. 
It is not neceſſary that the pyrites ſhould fall into effloreſcence for the extrac- 
tion of vitriol. The action of the fire which decompoſes one part of the ſulphur. 
produces the ſame effect. Thus, in the works at Schartzemberg in Upper 
Saxony, the vitriol is extracted, by lixiviating the pyrites after the diſtillation 
of the ſulphur, which is called in ſome works, as we have before (aid, the 
burnings of ſulphur, and which are in this work called ſu/phur-brands. This 
operation conſiſts in impregnating well the lixivium with vitriol, by 1 it 
upon freſh parcels of theſe ſulphur- brands, which is called doubling the 
lixivium: then it is evaporated in a leaden caldron, called the ſu/phur- 
caldron ; and afterwards it is cryſtallized in a wooden veſſel, The ſulphur- 
brands, from which vitriol has been extracted, are not thereby exhauſted ; but 
they are expoſed to the open air for two years, and are then again lixiviated for 
the extraction of more vitriol. 

Vitriol is alſo made at Geyer, in Upper Saxony. The difference betwixt the 
method employed there and at Schwartzemberg, is, that at Geyer the pyrites 
has not been uſed for the extraction of ſulphur by diſtillation, but has been 
roaſted fifteen days, and afterwards lixiviated. The lixivium is evapo- 
rated in leaden caldrons, and afterwards put in ſhallow: tubs called coolers, 
where it depoſites a yellow mud. The evaporation and depuration of this 
lixivium laſt twenty-four hours, and then the liquor is put into tubs to 
cryſtallize. - | 

"The pyrites, which has been roafted and lixiviated once at Geyer, is not 
thereby exhauſted ; but is made to _—_— the ſame operation four or five 
times, by which it furniſhes more vitriol The yellow mud which is depoſited 
from the lixivium is ſold, as a coloring material, to painters, after it has been 
calcined to redneſs. | | „fe | 
Nature furniſhes a vitriol ready formed in fome mineral earths, to obtain 
which vitriol, nothing but lixiviation is neceſſary. Such is that vitriol — at 
| ; remnitz, 
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Cremnitz, where there is a rich ore of gold. The vitriol is there extracted merely 
for the purpoſe of preparing aqua fortis, which is neceſſary in the operation for 
parting the gold contained in that ore. In the neighbourhood of Cremnitz, a 
ſoft rock and clay are found, containing vitriol, and which furniſh it by means 
of lixiviation, | 

To this kind of vitriol ready formed may be referred that obtained at Goſlar 
by the lixiviation of a mineral earth, compoſed of particles of different ores, 
found in the galleries of the mine at Rammelſberg, of which we have already 
ſpoken. The workmen call this ſubſtance the /moke of copper. lt requires 
lixiviation only to furniſh vitriol. It is true, that by the wood-fires made in 
theſe galleries to calcine the rocks, the metallic matters may be diſe-gaged, 
and a part of the ſulphur burnt, the acid of which, mixing with the ſubterra- 
nean waters, diſſolves all the metallic matters it meets, and forms all kinds of 
vitriols. Nethertheleſs, ſome of theſe vitriolic waters, and even ſome cryſtal- 
lized vitriols, are found in theſe galleries, where no fire is ever made. The 
Germans call all theſe vitriols by the general name Foekels. Some vitriols are 
alſo found not cryſtallized, but forming various colored ſtones, which furniſh 
vitriol by lixiviation, They are called int tenen. What is called mify is a 
yellow, ſhining, vitriolic ſtone or earth, found in the ſame places. 

To return to the ſubſtance called ſmoke of copper, whence the martial 
vitriol is extracted at Goſlar; ſeveral lixiviums are made of it, by pouring the 
ſame water upon different parcels of it: it is then made to evaporare, to 
depoſite its ſediment, and to cryſtallize, as we have already ſaid. The firſt 
water is called the wild /ie. The ſeveral veſſels employed at Goſlar are named 
from their ſeveral uſes, as the waſhing tub, mud tub, &c. | 

This ſubſtance remaining after the lixiviation of this ſmoke of copper, is a 
kind of ore not entirely deprived of metallic ſubſtances. The workmen call the 
fineſt part of it. finall vitriol, and the larger pieces they call ones, or kernels of 
vitriol. Both theſe are carried to the ſmelting-houſes. to be roaſted and melted 
with the Rammelſberg ore, that the lead and ſilver, which they contain as well 
as that ore, may be extracted. 

A white vitriol, whoſe baſis is zinc, is alſo procured at Goſlar from the 
ſame Rammelſberg ore. This vitriol was diſcovered in the year 1570 by the 
Duke Julian, who called it alum of the mine. At preſent it is known by the 
names, white vitriol, vitriol of zinc, Goflar vitriol 

To make this vitriol, the ore of Rammelſberg, containing lead and ſilver, 
having been previouſly roaſted for the obtaining ot ſulphur, as we have already 
deſcribed, undergoes — ſame operations which are practiſed for the preparation of 
martial vitriol, excepting the formation of large cryſtals, which is here purpoſely 

revented, by li vefying the vitriol after it is formed in copper caldrons. This 

iquefaction is effected by means of the water retained in the cryſtallization of 
the vitriol, While the vitriol is liquefied, a part of the moiſture is evaporated, 
and women employed in this work keep ſtirring it till it has acquired the 
requiſite conſiſtence. By this ſtirring, it is divided into very fine cryſtalline 
particles, and it acquires the whiteneſs of the fineſt ſugar; a quality which 
makes it ſaleable, and which is procured by the means above related, and by 
carefully making it depoſite the ferruginous matter with which theſe lixiviums 


are always impregnated. 
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As to the blue vitriol, or vitriol of copper, it is extracted from the cupreous 
Pyrites, or even from ſulphureous copper ores, by the operations already 
mentioned. Frequently the ferruginous pyrites and mineralsfalſo contain copper: 
and therefore the vitriol extracted from them is half martial and half cupreous, 
and is of a ſca-green color, 75 


EXTRACTION ef ALUM frm PYRITOUS SUB- 
STANCES and frm ALUMINOUS EAR TES. 


One part of the unmetallic earth which is always in pyrites, and in other 
metallic and fulphurcous minerals, is ſometimes of that kind of earths which 
are ſoluble in acids, and particularly of the nature of that earth which is the 
baſis, of alum: 

When the pyrites contains ſome of this kind of earth, the acid of its ſulphur 
being diſengaged either by the eMoreſcence of the pyrites, or by its calcination 
and combuſtion, ought to unite itſelf as readily, and even more fo, to this earth 
than to the metals contained in the ſame pyrites, and form a true alum : ac- 
cordingly it ſo happens, and alum is extracted from pyrites or other ſulphureous 
minerals containing this earth, by proceſſes ſimilar to thoſe employed for the 
extraction of vitriols. f | | 

In England, a pyritous, ſlate- colored, ſulphureous ſtone is found, from which 
alum is extracted by torrefact ion and lixiviation z but to this lixivium a certain 
quantity of foſſile alkali, diſſolved in water, is generally added. 

The Swedes have a ſhining pyrites of a golden color, and ſpeckled with 
filvery ſpots, from which they extract ſulphur, vitriol, and alum. Sulphur and 
vitriol are extracted from it by the methods we have deſcribed ; and when the 
Iixivium yields no more cryſtals of vitriol, an eighth part of putreficd urine and 
lixivium of woodaſhes is added, by which a martial earth is precipitated : 
the liquor being poured off, cryftals of alum are obtained by RI 
_ Finally, it appears that in general, when alum is to be extracted from ſulphu- 
reous and metallic minerals, fine and pure cryſtals cannot be without fome dif- 
ficulry obrained. It is almoſt always neceſſary to have recourſe to ſome addi- 
tions of alkaline matters, ſuch as quicklime, and fixed or volatile alkaline ſalts. 
Theſe difficulties proceed partty from this, that different kinds of ſalts are 
formed at the ſame time hy the decompoſition” of theſe minerals; and that theſe 
falts are cryſtallized by nearly the fame —— of evaporation and cold. 
hence a confuſion of falts mult neceſſarily follow: and hence we do not find 
many of the vittiols, extracted from ſuch minerals, perfectly pure and free 
from alum, or from 3 ſalts with earthy baſes ſimilar to alum. The /t 
of colcothar and the gilla vitrioli are nothing elſe than theſe foreign ſalts. On 
the other hand, the alum which is extracted from metallic minerals contains 
almoſt always ſome vitriol, and particularly martial vitriol. (K. 
(4) From Mr, Margraaf's experiments, vium is ſrom the mixture* of vitriols or other 
. oc of ſome alkaline ſubſtance ſęems falts. Ser a note 0 Jubjringd to the article 
to be always neceſſary to the forniation of ALum Rowan), 
large cryſtals of alum, however free the lixi- SIS) 1 
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But there are unmetallic earths and ſtones which contain alum, or its ma- 
terials, ready formed. Such is that earth whence alum is extracted at Solfatara. 
This mineral is an earth ſimilar to marle in conſiſtence and color. It is ga- 
thered in the plain, and in the weſtern part of the Solfatara. it is put into 
leaden caldrons two feet and a half in diameter, and as much in depth, till 
thele veſſels be three quarters full. The caldrons are ſunk fo as to be almoft 
level with the ground, under a great hangar or ſhed, at a. diſtance of four 
hundred paces Hom the ſulphur furnaces. Into each caldron water is poured 
till it rife three or four inches above the mineral. The h-at of the ground in 
this place is ſufficient to warm the matter, as it makes Mr..Reaumur's ther- 
mometer riſe to 374 d above the freezing point. By this means, without 
the expence of wood, the ſaline part is ſeparated from the earthy, and is ob- 
tained in large cryſtals. | | . | | 

Alum in this ſtate is ſtill mixed with many. impurities, and is carried to the 
building at the entry of the Solfatara, where it is diſſolved by hot water in a 

rea: ſtone veſſel in form of a funnel. The purification of alum may be made 
10 much more advantageouſly in this place, as no wood is neceſſary, the natural 
heat of the place being ſufficient for the proceſs. I ** 

Jo this kind of natural alum may be referred that which is obtained merely 

evaporation from ſame mineral waters; and allo the Roman alum which is 
obtained from a kind of free-ftone, although a calcination during twelve or 
faurteen hours, and an expoſition to the air till it falls into effloreſcence be ne- 
ceſſary. This ſtone is not pyritous, but rather of the marle kind: therefore 
its effloreſcence is probably nothing more than an extinction, and differs eſſen- 
tially from the effloreſcence of pyrites. { 1 51 ' 

Such are the procefies by which ſulphur, vitriol, and alum are obtained from 
minerals containing theſe ſubttances . 

Theſe minerals contain a great quantity of vitriolic acid, which chemifls can 
ſeparate from them; and they are, as it were, the grand magazines where nature 
depoſites this acid, which is always found combined, as we have ſeen, with 
ſome ſubſtance or bafis. THESES 1 941 ng ä | 


SMELTING of ORES is general. 


As ores comſiſt of metallic matters combined with ſulphur and arſenic, and 
are beſides intermixed: wich earthy and ſtony ſuhſtances of all kinds, the inten- 
tion af all the operations upon theſe campound badies is to ſeparate theſe diß- 
ferent ſubſtances. from each other. This is effected by ſeveral operations 
founded on the known properties of thoſe ſubſtances. We now proceed to give 
a general idea of theſe feveral operatwns. | cf}, Li: en 
Firſt of all, the ore is to be teparated from the earths and ſtones accidentally 
adherent to it; and when theſe foreign ſubitances are in large maſſes, and are 
nat xcry intimately mixed in ſmall particles with; the ore, this ſeparation may: 
be accompliſhed by mechanical means. This dugbt always te be the firit. 
operation, unleſs the adherent ſubſtance be capable of ſerving as a flux to the 
ore. If the unmetallic earths be intimately mixed with the ore, this muſt neceſ- 
ſarily be broken and divided into ſmall particles, This operation is performed by a. 
machine 
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machine which moves peſtles, called bocards, or ſtampers. After this opera- 
tion, when the parts of the mineral are ſpecifically heavier than thoſe of the 
unmetallic earth or ſtone, theſe latter may be ſeparated from the ore by waſhing 
in canals through which water flows. With regard to this waſhing of ores, it 
is neceſſary to obſerve that it cannot ſucceed but when the ore is ſenſibly heavier 
than the foreign matters. But the contrary happens frequently, as well becauſe 
quartz and ſpar are naturally very ponderous, as becauſe the metallic matter 
is proportionably ſo much lighter as it is combined with more ſulphur. 
When an ore happens to be of this kind, it is neceſſary to begin by roaſt- 
mg it, in order to deprive it of the greateſt part of its ſulphur, 

lt happens frequently that the pyritous matters accompanying the ore are ſo 
hard that they can-ſcarcely be pounded. In this caſe it is neceſſary to roaſt 
it entirely, or partly, and to throw it red-hot into cold water; by which the 
ſtones are ſplit, and rendered much more capable of being pulveriſed. 

Thus it happens very frequently, that roaſting is the firſt operation to which 
an ore is * 2 10 | | 
When the ſubſtance of the ore is very fuſible, this firſt operation may be 
diſpenſed with, and the matter may be immediately fuſed without any previous 
roaſting, or at leaſt with a very flight one. For, to effect this fuſion, it is 
neceſſary that it retain a certain quantity of its ſulphur, which, with the other 
fluxes added, ſerves to deſtroy or convert into ſcoria a conſiderable part of the 
ſtoney matter of the mineral, and to reduce the reſt into a brittle ſubſtance 


which is called the matt of lead, or of copper, or other metal contained in the 


ore. This matt is therefore an intermediate matter betwixt the mineral and the 


metal; for the metal is there concentrated, and mixed with leſs uſeleſs matter 


than it was in the ore. But as this matt is always ſulphureous, the metal 


which it contains cannot have its metallic properties. Therefore it muſt be 


roaſted ſeveral times to evaporate the ſulphur, before it is remelted, when the 
pure metal is gong This fuſion of an ore not roaſted, or but ſlightly roaſt 
ed, is called crude fuſion. sn. 612 61 

We may here obſerve upon the ſubject of waſhing and roaſting of ores, that 
as arſenic is heavier than ſulphur, and has nearly the weight of metals, the 
ores in which it prevails are generally very heavy, and conſequently are ſuſ- 
ceptible of being waſhed, which is a great advantage. But on the other ſide, 
as arſenic is capable of yolatiliſing, ſcorifying, and deſtroying many metals, 
theſe ores have diſadvantages in-the roaſting and fuſion, in both which con- 
ſiderable loſs is cauſed by the arſenic. - Some ores contain, beſides arſenic, 
other volatile 'ſemi-metals, ſuch as antimony and zinc. Theſe are almoſt un- 
tractable; and are therefore neglected. They are called minere rapaces, rapa- 
cious ore. | | | | 

When the metal has been freed as much as is poſſible from foreign matters 
by. theſe preliminary operations, it is to be completely purified . by fuſions 
more or leſs frequently repeated; in which proper additions are made, either 
to abſorb the reſt of the — and arſenic, or to complete the vitrification 


or ſcorification of the unmetallic ſtones and earth. | 
F | CN | | | | \ 2 Laſtly, 
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Laſtly, as ores frequently contain ſeveral different metals, theſe are to be 
feparated from each other by proceſſes ſuited to the properties of theſe metals, 
of which we ſhall ſpeak more particularly as we proceed in our examination of 


the ores of each metal. (/7) 


-. (1) To facilitate the extraction of metal- 

lic tubſtances from the ores and mineralscon- 
taining them, ſome operations previous to 
the fuſion or ſmelting of theſe ores and 
minerals are 3 neceſſary. Theſe 
operations conſiſt of, 1. The ſeparation of 
the ores and metallic matters from the ad- 
hering unmetallic earths and ſtones, by ham- 
mers, and other mechanical inſtruments ; 
and by waſhing with water. 2. Uheir di- 
viſion or reduction into ſmaller parts by con- 
tuſion and trituration, that by another waſh- 
ing with water they may be more perfectly 
cleanſed from extranecus matters, and ren- 
dered fitter for the ſubſequent operations, 
calcination or roaſting, and fuſion, 3. 
Roaſting or calcination, the uſes of which 
operation are, to expel the volatile, uſeleſs, 
or noxious ſubſtances, as water, vitriolic 
acid, ſulphur, and arſenic ; to render the ore 
more friable a.id fitter for the- ſubſequent 
contuſion, and fuſion ; and, laſtly, to calcine 
and deſtroy the viler metals; for inſtance, 
the iron of copper-ores, by means of the fire, 
and of. the ſulphur and arſenic. Stones, as 
quartz, and flints, containing metallic veins 
or particles, are frequently made red hot, and 
then extinguiſhed in cold water, that they 
may he rendered ſufficiently friable and 
pulverable, to allow the ſeparation of the 
metallic particles. 
. Roaſling is unneceſlary for native metals; 
for ſome of the richer gold and filver-ores ; 
for ſome lead-ores, the ſulphur of which 
may be ſeparated during the fuſion ; and 
for moſt calciform ores, as theſe do not ge- 
netally contain any ſulphur and arſenic, 

In the roaſting of ores, the following at- 
tentions muſt be given, 1. To reduce the 
mineral previouſly into ſmall lumps, that 
' the ſurface may be encreaſed ; but they muſt- 
not be ſo ſmall, nor placed ſo compactly, as 
to prevent the paſſage of the air and flame; 
2. The larger pieces muſt be placed at the 
bottom of the pile, where the greateſt heat is. 
3- The heat muſt be gradually. applied, that 
the ſulphur may not be melted, which would 

reatly retard its expulſion; and that the 

s, fAuors, and ſtones, intermixed with 
the ore, may not crack, fly and be diſperſed, 


4. The ores not thoroughly roaſted by one 
operation muſt be expoled to a ſecond. 5. 
The fire may be encreaſed towards the end, 
that the noxious matters more ſtrongly ad- 
hering may be expelled. 6. Fuel which yields 


much flame, as wood and foſſil coals free 


from ſulphur, is ſaid to be preferable to 
charcoal or coaks. Sometimes cold water 
is thrown on the calcined ore at the end of 
the operation, while the ore is yet hot, to- 
render it more friable. 

No general rule can be given concerning 
the duration or degree of the fire, theſe be- 
ing very various according to the difference 
of the ores. A roaſting during a few hours or 
days is ſutfictent for many ores ; while ſome, 
ſuch as the ore of Rammelſberg, require that 
it ſhould be continued during ſeveral months. 

Schlutter enumerates five methods of roaſt- 

ing ores. 1. By conſtructing a pile of ores. 
and fuel placed in altercate ftrata, in the 
open air, without any furnace, Se PLartell. 
Fig. 11. and Fig. 12. 2. By conhning ſuch a 
pile within walls, but without a roof; 
By placing the pile under a roof, without 
lateral walls. 4. By placing the pile in a 
furnace conſiſting of walls and a roof, 5. 
By roaſting the 'ore in a reverberatory fur- 
nace, in which it muſt be continually ſtirred: 
with an iron-rod, 

Several kinds of fufions of ores may be diſ- 
tinguiſhed. 1. Wnen a ſulphureo.s ore is 
mixed with much earthy matter, from which 
it cannot be eaſily ſeparated,. by mechanical 
operations, it. is frequently melted, in order to 
diſengage it from. theſe earthy matters, and 
to concentrate its metallic contents. By this. 
fuſion, ſome of the ſulphur is diffipated, and 
the ore is reduced to a ſtate intermediate be- 
twixt that of ore and of metal. It is then, 
called a matt ( lapis ſulphureo-metallicus ), and 
is to be afterwards treated like a pure ore 
by the ſecond kind of fuſion, which is pro- 
perly the ſmelting, or extrattton -of the metal 
by fuſion, 2. By. this fuſion, or ſmelting, . 
the metal is extracted from the ore previouſſy 


prepared by the above operations, if. theie 


be neceſſary. The ores of ſome very fuſi- 
ble metals, as of biſmuth, may be ſmelted by 
| applying. 
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OPERATIONS: + ORES of NATIVE:GOLD and SILVER, 
ly WASHING and ty MERCURY: 


. Eatths and ſand-are-ar firſt ſeparated by waſhing with water, by which ore. 
ration the greateſt part of what is not gold, being lighter, is carried off. After 


this à ſecond waſhin 


is made with mercury, which having the property of 


uniting wich gold, ſeizes this metal, amalgamates with it, and ſeparates it 
exactly from the earthy matters, with all which it can form no union. 


applying a beat ſufficient only to melt the 
metals, which are thereby ſeparated from the 
adhering extraneous matters. This ſepara- 
tion of metals by fuſion, without the vitrifi- 
cation of extraneous matters, may be called 
eliquation. Generally, a compleat fuſion of 
the ore and vitrification of the earthy matters 
are neceſſary for the perfect ſepar.tion of the 
contained metals. By this method, nietals 
are obtained from their ores, ſometimes pure, 
and ſometimes mixed wich other metallic 
ſubſtances, from which muſt be after- 
wards ſeparated; as we ſhall fee, when we 
treat of the extraction of particular metals. 
To procure this ſeparation of metals from 
ores, theſe mult be ſo thinly liqueſied, that the 
ſmall metallic particles may diſengage them- 
ſelves from the ſcoria; but it muſt not be ſo 
thin as to allow the metal to precipitate be- 
fore it be perfectly diſengaged from any ad- 
h-ring ext aneous matter, or to pervade and 
deſtroy the containing veſſels and furnace. 
Some ores are ſufficiently fuſible; but others 
require certain additions called „ to 
promote their fuſion, and the. vitrification of 
thcir unmetallic . partsz. and abo to render 


the ſcoria-ſufliciently. thin to allow the ſe-. 


paration of the metallic particles, 
Different fluxes are ſuitable to different 
ores, accor ing to the: quility of the ore; 
and of the matrix, or ſtone adherent toit. 
Ihe matrixes of two different ores of the 
ſame metal frequently ſerve as flux est to: each 
otter ; as, for inttance; an argillaceous mattix 
with one that is calcartous 3 theſet wo earths 
be-ng, diſpoſed to yittifhioation hen mixed, 
tho“ cach of them is ſinaly unſuſible. For 
this tealon, two ot mote Arent ores to be 
imelied are frequently mixed tagether. 
Ine ores alſo of different · metals | require 
diſterent fluxes, T aus» calcareous earth is 
found to be; beſt: ſuitad to iron - ore. anu 
ſpars and (cotia to fuſihle ores of copper. 


The fluxes moſt . employed in 
the ſmelting of ores are; calcareous earth, 
fluors or vitreous ſpars, quartz and ſand, 
faſible tones, as (lates, baſaltes, the ſeveral 
kinds of ſcoria, and pyrites. 

Caltareous earth is uſed to facilitate the 
fuſion of ores of iron, and of ſome of the 
poorer ores of copper, and, in general, of 
ores mixed with argillaceous earths, or with 
feltſpar. This earth has been fometimes 
added with a view of ſeparating the ſulphur, 
to which it very readily unites : but by this 
union, the ſulphur is detained, and a — 
is formed, which readily diſſolves iron and 
other metals, and ſo firmly adheres to them, 
that they cannot be ſeparated without more 
difficulty than they could from the original 
ore, This addition is therefore not to be 
_ till the ſulphur be previouſly well ex- 
Pe d. ; 

Fluors or fufibl: ſpars facilitate the fuſion 
of mott metallic minerals, and alſo of cal- 
careous,. and argillaceous earchs, of ſteatites, 
aſbeſtus, and of ſome other unfuſible ſtones; 
bat not of ſiliceous earths without a'mixture 
of calcareous earth. | 
| DOwortz is ſometimes added in the fuſion 
of ferruginous copper ores, the uſe of which 
is ſaid chieffy to be, to enable the ore to 
receive a-- greater hoat, and to give a more 
perfect 'vitraficarion to the ferruginous ſcoria. 
Te faſbie ſtones a8 flutes, brjaltes, are 
ſo tenacious and thicki nen fuſed, that they 
cannot be don ſidered properly us fluxes, but 
as matters added to leſſen the too t li- 
quitity.of- ſome very fuſibio mineraſs. 

The ſcuria obtained in th fuſtom of an 
ore:is frequenuly uſeful to facilitate the fu - 
ſiom of an ore of the ſame metal, and ſome- 
tunes even of ores of other metals. 0 
. Sulphur aa proves greatly promotes the 
ſulivility. 0 ue levi (abr from* the 
ſulptur+ it contains. Id. is ctiieffytadded to 
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The mercury thus charged with gold is preſſed through ſhamoy leather, and 
the gold is retained united with a part of the mercury, from which it may be 
eaſily diſengaged by expoſure to a proper degree of heat, which diſſipates and 
evaporates the mercury, while the gold, being fixed, remains. 

his is the foundation of all the operations by which gold is obtained from the 
rich mines of Peru belonging to the Spaniards. Theſe operations conſiſt in 
waſhings, triturations, and amalgams in the great by help of machines. We 
ſnall not enter into theſe details, becauſe they rather belong to mechanics than 
to chemiſtry. They who are deſirous to know them, may conſult a work 


written by Alonzo Barba on this ſubject. 


The ores of native filver are much rarer and leſs abundant than thoſe of 
gold. But if any of this kind were found ſufficiently rich, they might be 
treated with mercury exactly in the fame manner as the ores of native gold. (m) 


difficulily ſuſible copper-ores, to form the 
ſulphureous compounds called matts, that 
the ores thus brought into fuſion may be 
ſeparated from the adhering earthy matters, 
and that the ferruginous matter contained 
in them may be deſtroyed, during the ſub- 
ſequent calcination and fuſion, by means of 
the ſulphur. ; 

As in the ores called calciform, the me- 
tallic matter exiſlis in a calcined ſtate ; and 
as calcination reduces the metals of mineral - 
iſed ores (excepting the perfe&t metals) to 
that ſtate alſo; therefore all calciform and 
calcined ores require the addition of ſome 
inflammable ſubſtance, to furniſh them with 
the phlogiſton . for their reduction 
to a metallic ſtate. In 9 works, the 
charcoal or other fuel uſed to maintain the 
fire ptoduces alſo this effect. 

Metals are ſometimes added in the fuſion 
of ores of other more valuable metals, to 
abſorb from theſe ſulphur or arſenic. Thus 
iron is added to ſulphurated, cupreous, and 


ſilver ores. Metals are alſo added in the / 


ſion of ores of other more valuable metals, 
5 unite with and collect the ſmall particles 
of theſe diſperſed through much earthy 
matter, and thus to aſſiſt their precipitation. 
With theſe intentions, lead is Ye qo: 
added to ores and minerals containing gold, 

or copper. : 

_— of — are alſo ſometimes added to 
aſſiſt the precipitation of more valuable me- 
tals. Thus antimony is frequently added 


aſſiſt the precipitation of gold intermixed 
with other — matters. See ur iſication 
of gold by antimony. Thus far of ſmelting of 
ores in goers. 

(m) 
ores of other metals, ei 


old is frequently contained in the 
in à native or 


mineraliſed late, and in ſands, eſ-ecially 
thoſe which are black and ſerruginous. Se 
Oaks of GoLD. 

If gold be contained in ores of other metals, 
theſe metals together with the gold may be 
firſt extracted by the ordinary proceſſ s for 
ſmelting theſ- ores ; and the gold may be th n 
ſeparated from the metallic maſs thus ob- 
tained, by mixing and fuſing this maſs with 
a quantity of Jead, and by the proceſs of 
cupellation, deſcribed in the articles Es$8av 
o the VALUE of SILVER, and REx1vixG. 

zenerally, the operations for obtaining gold 
from ores of imperfe& metals are preciſely 
the ſame as thoſe for obtaining ſilver, to 
which thecef-re we refer, Moſt frequent! 
a quantity of ſilver alſo is contained in theſe 
ores ; and in this caſe the perfect metal ob- 
tained by cupellation is an allay of gold and 
ſilver, which muſt be afterwards ſeparated by 
the proceſſes called parting, See PaRTIN G. 

Many trials have been made to procure 
the ſmall quantity of gold contained in the 
erruginous ſands, at a moderate expence - 
(See OREs of GOLD); but as no work of this 
kind is now eſtabliſhed, we may preſume they 
have not been ſucceſsful. e belt eſſays 
of this kind have been made, according to 
Schlutter, in the following manner. 

The ſand is to be made red-hot, and ex- 
tinguiſhed in cold water four times, by which 
its color is changed from the original yel- 
low, red, or black, to a reddiſh brown. It 
is obſerved to emit, during the firſt and ſe- 
cond calcinations, an arſenical ſmell ; and 


this ſmell may be produced again in the fol- 


lowing calcinations by adding ſome inflam- 
mable matter. Let an ounce of the cal- 
cined ſand be mixed with two ounces of 
Uuuu granulated 
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SMELTING of ORES of SILVER. 


As ſilver, even in its proper ores, is always allayed with ſome other metals 
from which it is intended to be ſeparated, after that the filver ore has been 
well roaſted, it muſt be mixed with a greater or leſs quantity of lead previous 
to its fuſion. 

Lead has the ſame effect in fuſion of gold and ſilver as mercury has upon 
theſe mierals by its natural fluidity ; that is to ſay, it unites with them, and ſe- 
_ them from unmetallic matters, which, being lighter, riſe always to the 

urface, But lead has the further advantage of procuring, by its own vitrifi- 
cation, that of all metallic ſubſtances, excepting gold and filver. Hence it 
follows, that when gold and ſilver are obtained by means of mercury, they till 
remain allayed with other metallic ſubſtances ; whereas when they are obtained 
by fuſion and ſcorification with lead, they are then pure, and are not allayed with 
any metals but with each other. 

In proportion as the lead, which has been united to the gold and ſilver of 
the ore, is ſcorified by the action of the fire, and promotes the ſcorification of 
the other metallic matters, it ſeparates the perfect metals, and carries with it all 
the others to the ſurface. There it meets the unmetallic ſubſtances, which it 
likewiſe vitrifies, and which it changes into a perfect ſcoria, fluid, and ſuch as 
a ſcoria ought to be to admit all the perfect metal contained in it to precipitate. 

When all heterogeneous matters have been thus diſengaged by ſcorification 
with lead, the perfect metals, to which ſome lead ſtill remains united, are to 


be further purified by the ordinary operation of the cupel. 


The common rule for the fuſion and ſcorification of ſilver ore with lead, is 
to add to the ore a quantity of lead ſo much greater as there is more matter to 
be ſcorified, and as theſe matters are more refractory and of more difficult fuſion, 


Silver ores, or thoſe treated as ſuch, are often rendered refractory by ferruginous 


granulated lead, and one ounce of black flux, flux, which is too expenſive for great ope- 


and put into a Heſſian crucible, with half 
an ounce of decrepitated ſea - ſalt upon the 
ſurface of the mixture. The crucible is to 
be placed in a good blaſt furnace, and a 
ſtrong fire is to be excited. The matter con- 
t:ined in the crucible is to be frequently 
flirred with an iron-rod, and the heat is to 
be continued till the ſcoria is thin and per- 
fectly fuſed. * When the crucible is broken, 
a regulus of lead will be found, containing 
the gold and filver of the ſand. By this 
method Mr. Leberecht obtained, in eleven 
eſſays, from 840 to 844 grains of perfect 
metal from a quintal of ſand. Of the per- 
ſect metal obtained, from a fourth to a third 
part was gold. Some parcels of ſand have 
yielded more than a thouſand grains, and 


ſome not more than 350 grains per quintal. 


Inſtead of the granulated lead, and the black 


rations, ſome have added, to an ounce of the 
ſand, two ounces of litharge and a little 
powder of charcoal, by which they have ob- 
tzined the fame quantity of perfect metal. 
The ſcoria in theſe eye has been always 
found to contain ſome periect metal. 

The Hungarian copper ores, from which 
gold and filver are profitably extracted, con- 
tain a leſs quantity of theſe perfect metals 
than many ferruginous ſands, But they 
may be formed into a matt, by fuſion with 
pyrites, of which treatment the ſands are in- 
capable, From this matt, the gold and ſilver, 
along with the copper of the ore, may be pre- 
Cipitated, and ſeparated from the ſulphur of 
the pyrites, by addition of iron, which being 
more diſpoſed than the other metals to unite 


with ſulphur, diſengages theſe metals, and 
allows them to precipitate, 


earths, 
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earths, pyritous matters, or cobalts, containing always a conſiderable quantity 
of an earth which is unmetallic, very ſubtle, and very refractory, and 
which renders a conſiderable augmentation of the quantity of lead neceſſary, 
The quantity of lead which is commonly added to fuſible filver-ores, that do 
not contain lead, is eight times the quantity of the ore. But when the ore is 
refractory, it is neceſſary to add twelve times the quantity of lead, and even 
more; alſo glaſs of lead, and fluxes, ſuch as the white and black fluxes; to 
waich however borax and powder of charcoal are preferable, on account of the 
liver of ſulphur formed by theſe alkaline fluxes. 
It is neceſſary to obſerve, that ſaline fluxes are only uſed in ſmall operations, 
on account of their dearneſs. To theſe are ſubſttured, in the great opera- 
tions, of which we now treat, ſandiver, fuſible ſcoria, and other matters of 
little value, 
The greateſt part of the ſilver now employed in commerce is not obtained 
from the proper ores of ſilver, which are very ſcarce, but from lead, and even 
copper-ores, which are more or leſs rich in ſilver. To give an idea of the man- 
ner of treating theſe kinds of ores, from which ſilver is extracted in the 

great works, we ſhall _ deſcribe here, after Schlutter, the ſinelting of the 
ore of Rammelſberg, which contains, as we have already ſaid, ſeveral different 
kinds of metals, but particularly lead and ſilver. 

When this mineral has been diſengaged from its ſulphur as much as poſſible, 

by three very long rcaſtings, it is melted in the Lower Hartz in Saxony, in a 
particular kind of furnace, called a furnace for ſmelting upon a hollow or 
caſſe. See PLATE II. Fig. 13. The maſonry of this furnace is compoſed of 
large, thick ſlates, capable of ſuſtaining great heat, and cemented together by 
clay. The interior part of the furnace is three feet and a half long, and two 
feet broad at the back part, and one foot only in the front. Its height is nine 
feet eight inches. It has a foundation of maſonry in the ground; and, in this 
foundation channels are made for the evaporation of the moilture. Theſe 
channels are covered over with ſtones called covering ft:nes. I he hollow or 
caſſe, which is made above theſe, is formed of bricks, upon which are placed, 
firſt, a bed of clay; then a bed of ſmall ore and ſifted vitriols; and, laſtly, 
a bed of charcoal-powder beat down, called light braſque. The anterior 
wall of the furnace is thinner than the others, and is called the chemiſe. 
The back wall, which is pierced to give paſſage to the pipes of two large 
wooden bellows, is called the middle wall. When the furnace is thus pre- 
pared, charcoal is thrown into the hollow, or caſſe; which being kindled, the 
| fire is to be continued during three hours, before the matters to be fuſed are 
added. Then theſe matters are thrown in, which are not the pure ore, but 
a mixture of ſeveral ſubſtances, all of which are ſomewhat profitable. I he 
quantity of theſe matters is ſufficient for one day's work; that is for a fuſion 
of eighteen hours; and it conſiſts of; 1. Twelve ſchorbens or meaſures of well 
roaſted Rammelſberg ore; (the ſchorben is a meaſure whoſe contents are two 
feet five inches long, one foot ſeven inches broad, and a little more than a foct 
deep: It is equal to 32 quintals of that country, Cologn weight, at 123 pounds 
each quintal). 2. Six meaſures of ſcoria produced by the ſmelting of the ore 
of Upper Hartz, which is refractory, and what workmen call cd. 2. Two 
meaſures of knobben, which is an impure ſcoria containing ſome lead and ſilver, 
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which has been formerly thrown away as uſcleſs, and is now collected by 
women and children. Beſides theſe, other matters are added, containing lead 
and ſilver, as the teſts employed in refining, the droſs of lead, impure litharge, 
and any rubbiſh containing metal, which was left in the ſurnace after the fore- 
going fuſion. All theie matters being mixed together are thrown into the fur- 
nice: And to each meaſure of this mixture a meaſure of charcoal is added. 
The fuſion is then begun by help of bellows; and as it proceeds, the lead 
falls through the light braſque or charcoal bed, into the hollow, or caſle, 
where it is preſerved from burning under the powder of charcoal. The ſcoria, 
on the other hand, being lighter and leſs fluid, is ſkimmed off from time to 
time by means of laddles, that it may not prevent the reſt of the lead from 
falling down into the hollow. Thus, while the fuſion laſts, freſh matters and 
freſh charcoal are alternately added, till the whole quantity intended for one 
fuſion, or, as they call it, one day, be thrown in. 

There are ſeveral eſſential things to be reraarked in this operation, which is 
very well contrived. Firſt, the mixture of matters from which a little lead 
and ſilver is procured, which would otherwiſe be loſt; and which have alſo 
this advantage, that they retard the fuſion of the Rammelſberg ore, which, 
however well roaſted it has been, retains always enough of the ſulphur and 
iron of the pyrites mixed with it, to render it too fuſible or too fluid, ſo that 
without the addition of thoſe matters, nothing would be obtained but a matr. 
It is even neceſſary, notwithſtanding theſe additions, not to haſten the fuſion 
too much, but to give time for the ore to mix with the other matters, elſe it 
would melt and flow of itſelf before the reſt. Secondly, the fuſion of the ore 
through charcoal, which is practiſed in moſt ſmelting-houſes, and for almoſt all. 

. ores, is an excellent method, the principal advantage of which is the ſaving 
of fuel. The action of the burning charcoal directed immediately upon the 
mineral, at the ſame time that it melts it more readily and efficacioully, alſo. 

. ſupplies it with the phlogiſton neceſſary to bring it to a perfect ſtate. | 

e mentioned, when treating of vitriols obtained — the Rammelſberg 
ore after its firſt roaſting, that a white vitriol was alſo obtained, and — 
at Ceſtar, whoſe baſis was zinc : which proves that this ore contains alfo a certain 
quantity of this ſemi-metal, As this ore is ſmelted in a country where the art 
is well underſtood of extracting every thing which a mineral contains, fo in this 
fuſion zinc and cadmia are obtained in the following manner. When the fur- 
nace is prepared for the fuſion, it is neceſſary to cloſe it up in the fore-part, be · 
fore thefuſton is begun. 

« Firſt of all, a gritt-ſtone is to be placed, ſupported at the height of three 
„inches. This ſtone is as long as the furnace is broad, and the height of it 
„e js level with. the hole where the bellows pipe enters. It is faſtened on each fide 
« of the furnace, externally and internally, with clay. Upon this ſtone a kind 
« of receptacle,. or, as it is called, the ou of the zinc, is made in the following 
% manner. A flat, ſlaty ſtone is choſen, likewiſe as long as the furnage 1s 
« broad, and eight inches in breadth. This is placed on the gritt-ſtone above- 
% mentioned, in ſuch a manner, that it inclines conſiderably towards the front 
« of the furnace, and that its bottom touches cloſely the gritt-ſtone, It is 
« faſtened with clay, which is alſo laid upon the ſeat of the zinc. Upon this ſeat, 
1 waich is to receive the zinc, two round pieces of charcoal are placed, and _= 
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* theſe a ſtone, called the zinc ſtone, reſts, which is about a foot and a half 
in length, and cloſes one part of the front of the furnace. This ſtone alſo 
is faſtened on each of its ſides with clay. Clay is likewiſe put under the 
te ſtone betwixt the two pieces of charcoal, which hinder it from touch- 
ing the ſeat of the zinc. The under part of this ſtone is but ſlightly luted, 
that the workmen may make an opening for the zinc to. flow out. Thus 
eis made the ſeat or receptacle of the zinc to detain this metallic ſubſtance, 
© which would otherwiſe tall into the hotteſt part of the fire, called by the 
% workmen the melting place, and would be there burnt : whereas it is. 
collected upon this receptacle during the fuſion, where it is ſheltered from: 
the action of the bellows, and conſequently from too great heat. 

« When all the matter to be fuſed in one day is put into the furnace, the- 
e blaſt of air is continued till that matter has ſunk down. When it is half way 
« down the furnace, they draw out the ſcoria, that more of the ore and other 
* matters may be expoled to the greateſt heat. As ſoon as the ſcoria is cooled. 
« and fixed a little, two ſhovel-fulls of ſmall wet ſcoria or ſand is thrown cloſe- 
« to the furnace, and beat down with the ſhovel; then the workmen open 
* the ſeat or receptacle of zinc, and ſtrike upon the zinc- ſtone to- make the 
« ſemi metal flow out. As ſoon as the pureſt part of it has flowed out, it 
is ſprinkled with water and carried away. Then the workmen ſeparate entirely 
« the zinc-ſtone from the wall of the furnace, and they continue to give it little 
« ſtrokes, that the ſmall particles of zinc diſperſed among the charcoal may 
fall down. This being done, the ſtone is removed, and the zinc is 
« ſeparated from the charcoal by an iron inſtrument, is cleaned, and remelted. 
„along with the zinc that flowed out at firſt, and is caſt into. round. cakes. 
« The reaſon why the zinc is withdrawn before the bellows ceafe to blow, is, 
« that if it was left till the chircoal on the ſeat or receptacle was conſumed, it 
« would be moſtly burnt, and little would be obtained. Thus after the zinc 
« is withdrawn, the fuſion is finiſhed by blowing the bellows till the end.“ 

Thus the zinc is ſeparated from the ore of Rammelſberg, and. is not con- 
founded in the hollow or caſſe with the lead and filver, becauſe being a volatile- 
ſemi- metal, it cannot ſupport the activity of the fire without riſing into vapors, 
which are condenſed in the place leaſt hot, that is to ſay, upon the ſtones ex- 
preſoly prepared for that purpoſe, and which being much thinner than the other 
walls of the furnace, are continually cooled by the external air. 

It is alſo in this furnace, and after the fuſion of the Rammelſberg ore, that 
the cadmia of zinc, or the cadmia of furnaces, is obtained. This ore is com- 
poſed of ſulphureous and ferruginous pyrites, of true lead ore containing filver,. 
and a very hard and compact matter of a dark browniſh-grey color, which is 

robably a lapis calaminaris, or an ore of zinc, Theſe ſeveral matters of the- 
— =. ore are not ſeparated from each other, either for the roaſting or 
for the fuſion. Thus there is zinc in all the parts of the roaſted ore, and much. 
more of it would be obtained, if it was not fo eaſily inflammable.. All the 
zinc which is obtained is preſerved from burning by falling, while in fuſion, 
behind the chemiſe or forepart of the furnace, which is, as has been. ſaid, 
a kind of ſchiſtus or late, called by the workmen feel fone: Bur: the part ct: 
this ſemi-metal which falls in the middle of the furnace, ncar the middle wall,, 
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or towards the ſides, being expoſed to the greateſt heat of the fire, is there 
burnt; and its ſmoke or flowers attaching itſelf on all ſides to the walls of the 
furnace, undergo there a ſemi- fuſion, which renders this matter ſo hard and 
ſo thick that it muſt be taken away after every fourth fuſion, or, at moſt, after 
every fixth fuſion. That which is found attached to the higheſt part of the 
furnace is the belt and pureſt, The reſt is altered by a mixture of a portion 
of lead which it has carried up with it, and which from its great weight and 
fixity has hindered the zinc from riſing ſo high as it would have done alone. 
Therefore with this kind of impure cadmi! ductile braſs cannot be made. 

Almoſt all the zinc we have, as well as the cadmia of the furnaces, is ob- 
tained from the Rammelſberg ore, by the proceſs deſcribed, and conſequently 
is not the produce of a 3 ore of zinc, or lapis calaminaris, which is never 
fuſed for that purpoſe. Before Mr. Margraaf, although it was well known that 
this ore contained zinc, and that it was employed for the making of braſs, 
a convenient proceſs for extracting zinc from it was not known, becauſe when 
treated by fuſion with fluxes, like other ores, it does not yield any zinc; 
which proceeds partly from the refractory quality of the earth contained in the 
calamine, that cannot be fuſed without a very violent fire; and alſo from the 
volatility and combuſtibility of the zinc, which for this reaſon cannot be col- 
lected at the bottom of a crucible, as a regulus under a ſcoria, like moſt metals. 

M Margraaf has remedied theſe inconveniences by diſtilling lapis calaminaris, 
mixed with charcoal,. in a retort, to which is joined a receiver containing ſome 
water, and conſequently in cloſe veſſels, where the zinc by the help of a ve 
ſtrong fire indeed, is ſublimed in its metallic form without burning. He alſo 
by the ſame method reduced into zinc the flowers of zinc, or pompbolix, cadmia 
of the furnaces, tutty, which is alſo a kind of cadmia; in a word, all matters 
capable of producing zinc by combination with phlogiſton. But it is evident 
that ſach operations as theſe are rather fit to ſupply proofs for chemical theory, 
than to be put in practice for works in great (a). M. Margraaf has obſcrved, 
that the zinc which he obtained by this proceſs was leſs brittle than what is 
obrained from the fuſion of ores ; which may proceed from its greater purity, 
or from its better combination with phlogiſton. 

After this digreſſion which we have now made concerning the operation in 
the great, by which zinc and cadmia are obtained, and which we could not 
inſert elſewhere, ' becauſe of the neceſſary relation it has with the ſmelting of 
the Rammelſberg ore, we proceed to the other operations of the ſame ore, that 
is to ſay, to the finery, by which the ſilver is ſeparated from the lead, which are 
mixcd together, forming what is called the work. | 
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(n) Zinc is obtained not only in the 
method uſed at Goſlar above-deſcribed, but 
is alſo extradeed in great works from lap's 
calaminaris and calcin*d blend, by a diſtil- 
Jation ſimilar to that by which Mr Mar- 
graaf has eſſayed ores of zinc. The firſt 
work of that kind was erected in Sweden 
by Mr. Von Swab, in the you 1738. Ihe 
ore employed was a kind of blend; this 


ore, when calcined, powdered, and mixed 


with charcoal, was put into iron or ſtone 
retorts, and the zinc was obtained by diſtil- 
lation. In Briſtol a work is eſtabliſhed in 
which zinc is obtained by a diſtillation 5 
deſcent. See a ſefion and deſcription of the 
furnace and apparatus employed, PLcar II. 
Fig. 22. and explanation. _ 
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This operation differs from the fining of eſſay, or in ſmall, principally in this 
circumſtance, that in the latter method of fining, all the litharge is abſorbed 
into the cupel, whereas in the former method the greateſt part of tuis litharge is 
withdrawn. | 

The fining in great of the work of Rammelſberg is performed in a furnace 
called a reverberatory furnace. This furnace is ſo conſtrufted that the flame of 
wood burning in a cavity called the fire-place, is determined dy a current of air 
(which is introduced through the aſh-hole, and which goes out at an opening on 
one ſide of that part of the furnace where the work, that is the lead and ſilver are) 
to circulate above, and to give the convenient degree of heat, when the fire is pro- 
perly managed. In this furnace a great cupel, called a 2, is diſpoſed. This teſt is 
made of the aſhes of beech-wood, well lixiviated in the uſual manner. In tome 
foundaries different matters are added, as ſand, ſpar, calcined gypſum, quicklime, 
clay. When the teſt is well 2 — and dried, all the work is put at once upon 
the cold teſt, to the quantity of ſixty- four quintals for one operation. Then the 
fire is lighted in the fire - place wi faggots, but the fuſion is not urged too 
faſt ; 1. That the teſt may have time to dry: 2. Becauſe the work of the Ram- 
melſberg ore is altered by the mixture of ſeveral metallic matters, which it is 
proper to ſeparate from it, otherwiſe they would ſpoil the litharge and the lead 
procured from it. Theſe metallic matters are, 2 iron, zinc, and matt. 
As theſe heterogeneous ſubſtances are hard and refractory, they do not melt 
ſo ſoon as the work, that is, as the lead and ſilver; and when the work is melted, 
they ſwim upon its ſurface like a ſkin, which is to be taken off. Theſe impu- 
rities are called the ſcum, or the ſirſt-waſte. What remains forms a ſecond 
ſcum, which appears when the work is at its greateſt degree of heat, but before 
the litharge begins to form itſelf, It is a ſcoria which is to be carefully taken 
off. It is called the ſecond waſte. 

When the operation is at this point, it is continued by the help of bellows, - 
the wind of which is directed, not upon the wood or fuel, but upon the very 
ſurface of the metal, by means of iron plates put for that purpoſe before the 
blaſt-hole, which are called papillons. This blaſt does not ſo much encreaſe 
the intenſity of the fire, as it facilitates the combuſtion of - the lead, and 
throws the litharge that is not imbibed by the teſt towards a channel, 
called the litbarge way, through which it flows. The litharge becomes 
fixed out of the furnace: the matter which is found in the middle of 
the largeſt pieces, and which amounts to about a half or a third of the 
whole, is friable, and falls into powder like ſand. This is put into barrels 
containing each five quintals of it, and is called ſaleable litharge, becauſe it 
is ſold in that ſtate. + I he other part which remains ſolid is called cold /itharge, 
and is again melted and reduced into lead. The fuſion is called cold fuſion, and 
the lead obtained from it, cold lead, which is good and faleable when the 
work has been well cleared from the heterogeneous matters mentioned aboye. 
The teſts and cupels impregnated with litharge are added in the fuſion of the 
ore, as we have already related. ' 

When two. thirds, or nearly that quantity, of the lead are converted into 
litharge, no more of it is formed. The filyer then appears covered with a 

| | white 
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white ſkin, which the finers call ligbtening, and the metal, lightened or fined 
fler. i. os 

The ſilver obtained by this proceſs of fining is not yet altogether pure. It 
ſtill contains ſome lead, frequently to the quantity of four drams in each marc, 
or eight ounces, It is delivered to the workmen, who compleat its purification 
by the ordinary method. This laſt operation is the refinins, and the workmen 
employed to do it are called refiners, A fining of ſixty four quintals of work, 
yields from eight to ten marcs of fined filver, and from 35 to 40 quintals of 
litharge ; that is, from 12 to 18 of ſaleable litharge, from 22 to 23 of cold 


litharge, from 20 to 22 quintals of * reſt, and from ſix to ſeven 
quintals of lead-droſs. The operation laſts from 16 to 18 hours. (o) 


() Ores containing ſilver may be divided 
into four kinds; 1. Pure, or thoſe which 


are not much compounded with other metals. 


2. Galenical, in which the filver is mixed 
with much galena or ore of lead mineraliſed 
by ſulphur. 3: Pyritous, in which the filver 
is mixed with the martial pyrites. 4. Cu- 
preous; in which the ſilver is contained in 
copper-ores, To extract the filver from 
theſe ſeveral kinds of ores, different ope- 
rations are neceſſary. 

Native ſitver is ſeparated from its adhering 
earths and ſtones by amalgamation with 
mercury, in the manner directed for the ſe- 
paration of gold; or by fuſion with lead, 
from which it may be afterwards ſeparated by 
cupellation. . 

Pure ores ſeldom require a previous calci- 
nation, but, when bruiſed and cleanſed from 
extraneous matters, may be fuſed . 
and incorporated with a quantity of lead; 
unleſs they contain à large proportion of 
ſulphur and arſenic ; in which caſe a cal- 
cination may be uſeful. The lead employ- 
ed muſt be in a calcined or vitrified ſtate, 
which, being mixed with the ore, and gra- 
dually reduced by the phlogiſton of the char- 
coal added to it, may be more effectuall 
united with the ſilver of the ore, than if 
lead itſelf had been added, which would too 
quickly precipitate to the bottom of the con- 
taining veſſel or furnace. The ſilver is to 
be afterwards ſeparated from the lead by cu- 
pellation. : : 

Galenical ores, eſpecially thoſe in which 
pyrites is intermixed, require a calcination, 
which ought to be performed in an oven, 
or reverberatory furnace. They are then to 


be fuſed together with ſome inflammable 
matter, as charcoal, by which the lead is 


revived, and, together with the ſilver, is pre- 
cipitated. 

Pyritous ores muſt be firſt melted, fo as to 
form a matt. If the ſulphur is not ſufli-ienc 
for this kind of fuſion, more ſulphurated 
E may be added. This matt contains, 

eſides ſilver and fulphur, alſo various me- 
tals, as lead, iron, and ſometimes cobalt. 
The matt muſt be expoſed to repeated cal - 
cinations till the ſulphur is diffip«ated, By 
theſe calcinations moſt of the iron is de- 
ſtroyed. The calcined matt is to be fuſed 
with litharge, and the filver incorporated 
with the revived lead; from which, and 
ſrom the other imperfect metals with which 
it may be mixed, it muſt afterwards be ſe- 
parated by cupellation. Se REFINING, | 

The filver contained in cupreous ores may 
be obtained, either, 1. By ſeparating it 
from the copper itſelf, after this has been 
extracted along with the ſilver, in the uſual 
manner, from the ore; or, 2, By precipi- 
tating it immediately, from the other mat- 
ters - the 2 4 . . | 

1. It may eparated from the co 
by two methods, One of theſe is by — ap 
lead, and ſcorifying the imperfect metals. 
By this method much of the copper would 
be deſtroyed, and it is therefore not to be uſed 
unleſs the quantity of filver relatively to the 
copper be conſiderable. Another method 
by which filver may be ſeparated from cop- 
per is, by eliguation ; that is, by mixing T 
maſs of copper and filver with a quantity of 
lead, and applying ſuch a heat as ſhalt be juſt 
ſufficient to make the lead eliquate from the 
copper, together with the ſilver, which be- 
ing more firongly diſpoſed to unite with the 
lead than with the copper, is thus incor- 
porated with the former metal, and _ 

| rat 


$4 M E 20; 


X - » T1 4 . - < " "* 7 * 9 9 U = YT — 
"4 412 e 4 i « 4 ; Þ 
— 9 1 vhs 3 * * 3 Fa 7 — 10 . . 8 p } * \ 2 oF" 


þ 
9 * 4 's 
wei 3(1 347% 24 Wet 7 | a+ 'A — 17 


dog? bns » S NI of ORES of orf, „ an 


i D e eb en o bett inn I. 102 45567 


me ſmelting in great of copper ores! ab cen of devetut res bf 75 and 
lead, exce Prins. or of —.— herbs. is 80 kin che fe ip furnaces not effehrially 
different ribed n this'reſpect only, that the ſcoria 
and metal ate not dra the ese but flow fpontaneouſly, As ſwoh a 

they are melted, FED baſons, where the metal 15 Freed from the ſcoria. 
Theſe furnaces are generally caffe ierced furnace. n e e e 

Inſtead of em She ee or Bett of charcoal. p 42 vie? which 'th6 
metal mou big. it of theſe fur haces is cover d with a baſon compoſed 
of hea | de 8 a" mixtufe of charcoal-powder\and' clay. lh the 
front o — fürnat ith aid at the bottom of the chemiſe, there is a Hole, called 
the eye, through Which the melted matter flows, and runs along a trench or 
furrow, calle” the trace, iato one ot more receiving baſont, * oh of EY 


ſcoria, "fan; Ge: hs. metal is fepa rated from feoria, by mak in 
flow from thefe rr into another nere one. ; Theſe” Irmaces are alſo C 
e 70 Rus a e 
Different names are cg abvotling? @ ok boobs”; in their 
conſtruction. For inſta ofe which have two eyes,” and two traces, through 
which the melted matter foes alternately into two baſons, are called en if 
furnaces. ' "Their greater © r 1efs height gives oc occaſion alſo to the diftinEtion 
We aud Willd fir h e 
h futnaces nit modern'invenitidh;” - They! wte Ft Pete e 
beet. the year i 27, and an are nan Ulect f in 805 alt countries where 
ores are ſtared, e axony, Bohemm; Hungary, I beir thief advan- 
tage conſiſts in ſim plifying and diminiſhing labor. This advantage is 
5 Qed by the great beit, OT rnace, which allows che ore to remain t dere 
a long time before it down into the hotteſt part of the fire; and ment 
Coriſequently, it ſuffers ſucteſſively: different degrees of Heat, ark; before i 
the Hh fl 10 


melted it tndery edt nar which coſts woche; ; therefore the Hig! 5 
| ad ares the WR bY the article Eii-/ it the ver « or gold contained; n the mate} 
QUATION. This method was introduced fa cheffer 


2. Silver way allo be entraded n theſes and is practiſed at Adelfors in IG. nd, 116 
eupteovs ores by precipitation. Fox this ur» this work the proportion. of the ſœerra¹ mas 
poſe let the ore, enen 1 0. and terials is, four quintals of matt, aN, 
Jes nled, 19 95 Ae 4 matt,..tha t the tals of bl copper containiog Ar — 
canhy m V. en ſeparated. Let with, the perfect metal, one. qu 
ab n fed with a ftrong heat ; v.. one quintal of lithar ©, a gte 1 a, 


— when the ſcoria has been removed, and quintal of granulated +, and an eg 

the heat is diminimed, add to it ſome clean” qQantity' of caſt iron. 

galeb a, litharge, and ernnulated lead. When |, The flver in this, and in alk other in- 

the wie bes deen raiſes, and the addſtiens ſtances ber it is united with dead, is to 
ned hay N with the qty, t 1004 be. afterwards ſepatated 2 the od by cur 

e eee eee 555 = 

ct 0 eifig* more di than lead articles EssANY Ft 1 

is © unite with ſulphur, will ſeparate and and Rerixing. Lack ft a 

2 the latter metal, and along with | 

XxXxX are 


7c6 s M E 


are chiefly employed for crude fuſions; and particularly for the ſlate copper-ore, 
Theſe furnaces are above eighteen feer high. A too great height is attended 
with an inconvenience, beſides the trouble of ſupplying it with ore and fuel, 
which is, that the charcoal is moſtly conſumed before it gets down where the 

reateſt heat is required, and is then rendered incapable of maintaining à fire 
Ficiendly intenſe. 

All the furnaces which we have mentioned are ſupplied with large bellows, 
moved by the arbor of a wheel, which is turned —_— by a current of water. 
The only kind of furnace for ſmelting ores where bellows are not employed, 
is what is called a reverberatory furnace. The Germans call it a wind-furnace. 
It is alſo diſtinguiſhed by the name of Engliſh furnace, becauſe the invention 
of ir is attributed to an Engliſh yſician of the name of H#/right, who was well 
yerſed in chemiſtry ; and becauſe the uſe of it was firſt int in England 
about the end of the laſt century, where it is much employed, as well as in ſeveral 
other countries, as at Konigſberg, in Norway. See PLATE II. Fig. 14 and 15, 

The length of theſe furnaces is about eighteen feet, comprehending the ma- 
ſonry : their breadth is twelve feet, and their height nine feet and a half. The 
hearth is raiſed three feet above the level of the foundery : on one fide is the 
fire-place, under which is an aſh-hole hollowed in the earth; on the other fide is 
2 baſon made, which is kept covered with fire when there is occaſion : on the 
anterior ſide of this furnace there is a chimney, which receives the flame after 
it has paſſed over the mineral that is laid upon the hearth. This hearth, 
which is in the interior part of the furnace, is made of a clay capable of ſuſ- 
taining the fire. The advantage of this furnace is, that bellows are not 
_ neceſſary, and conſequently it may be conſtructed where there is no current of 

water, and wherever the mine happens to be. This furnace has a hole in its 
front through which the ſcoria is drawn out; and a baſon, as we have ſaid, on 
one fide, made with ſand, in which are oblong traces for the reception of the 
matt, and of the lack copper, when they flow out of the furnace. 

Copper is generally mineraliſed, not only by ſulphur and arſenic, but alſo by 
ſemimetals and pyritous matters, and is frequently mixed with other metals. 
As this metal has great affinity with ſulphur and arſenic, it is almoſt impoſ- 

able to diſengage it from them entirely by roaſting : hence in the ſmelting in 
great, nothing is obtained by the firſt operation but a copper-matt, which 
contains all the principles of the ore, excepting the earthy and ſtony parts, 
particularly when the ore is ſmelted, crude, and unroaſted. Afterwards this 
matt muſt be again roaſted and fuſed. The produce of this ſecond fuſion begins 
ſtill more to refemble copper, but is not malleable. It continues mixed with 
almoſt all the minerals, particularly with the metals. As it is frequently of 
2 black 'rolor, it is wy called black copper, when it is unmalleable, w 
ever its color happens really to be. 

As, of all the imperfect metals, copper is moſt difficultly burnt and ſcorified, 
it is again remelted ſeveral times, in order to burn and icority the metallic ſub- 
ſtances mixed with it 3 and this is done til} the copper is perfectly pure, which 
is then called red, or rind copper, and theſe laft fuſions are called the fining 
and refining of it: Red copper contains no metals but gold and filver, if any 
of theſe happened to be in che ore. | = 
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In order to avoid all theſe fufions, it has been propoſe: ty treat inthe humid 
way certain copper ores, particularly thoſe which are very pyrit6us. This me- 
thod conſiſts in making blue vitriol from the ore, by roaſting and lixiviating it, 
and in precipitating pure copper from this lixivium, which is called cement- 
water, by means of iron: but it is not much practiſed, becauſe it has been ob- 
ſerved, that all the copper contained in the ore was-not red by this means, 

As expence is not much regarded in ſmall eſſays and experiments, theſe fu- 
ſions are much abridged and facilitated by adding at firſt ſaline and, glaſſy 
fluxes; and then by refining the black copper with lead in the cupel, as gold 
and ſilver are done. In this method 28 it is to be mott caretully 
obſerved, that the metal be fuſed as quickly as poſſible, and expoſed to no 
more heat than is neceſſary, leſt it be —.—. | 

When the black copper contains ſome iron, but not a great deal, the lead 
preſently ſeparates the iron from it, and makes it riſe to the ſurface of the 
copper: but if the iron be in too large a proportion, it prevents the lead from 
uniting with the copper. Theſe two phenomena depend on the ſame cauſe, 
which is, that lead and iron cannot unite. _ | 

Frequently copper ores contain alſo a 2 of ſilver ſufficient to make its 
extraction by wg roceſſes table. It was long before any proceſs 
could be thought of for this purpoſe which was not too expenſive and trouble- 
ſome: but at length it is accompliſhed by the excellent operation, called eli- 
gquation, See the word EL iauATIOx. 

The copper from which ſilver has been ſeparated by eliquation muſt be 
refined after this operation, as it is generally black copper from which ſilver is 
extracted: but even if it had not been black copper which was employed for 
this operation, it gg me ce to be refined on account of a little lead it 
always retains. It is re carried to the refiners furnace, where this ope- 
ration is performed by help of bellows, the blaſt of which is thrown upon the 
ſurface of the melted metal. As in this refining of 8 the preciſe time 
when it becomes pure cannot be known, becauſe ſcoria is always formed on its 
ſurface, it is neceſſary to uſe an eſſay-iron, the poliſhed end of which being dipt 
in melted copper, ſhews that this metal is pure when the copper adhering to 
the iron falls off as ſoon as it is dipt in cold water. | 

When this mark of the purity of the copper has been obſerved, its furface 

ught to be well cleaned; and as ſoon as it begins to fix, it muſt be ſprinkled 
with a broom or beſom dipt in cold water. The ſurface of the copper which is 
then fixi being Kody cooled by the water, detaches itſelf from the reft of 
the is r 
again ſprinkling water on maſs of copper, it is all of it reduced into 

| 3 called roſettes, and theſe plates are what is called reſette- 
copper . (Pp : . 


(p) The copper of ritous cupreous ores roaſted z and thus the fulionzand roaſtings are 
cannot be obtained without ſeveral opera- to be alternately applied, till by the laſt 
tions, which vary according to the nature fuſion copper is obtained. Theſe methods 
of the ores. Theſe tions are chiefly of treating pyritous copper ores depend on 


roaſtings and fuſions. By the firſt fuſion a the two following facts: 1. Sulphur is more 
matt is produced, which is afterwards to be — 
XXIX 42 2. The 


708 


* 


S M E 
Me ſhall not enter into further details concerning the operations made in 


great upon the different minerals, that we may not exceed the bounds intended 


2. The iron of theſe ores is deſtructible by 


the burning ſulphur: during the roaſting or 


the fuſion of the ores, while the copper is 
not ipjuted. This ſact appears from expe- 
riments mentioned by Scheffer and by Wal- 
lerius, and from the daily practice of ſmelt- 
ing cupreous ores, 

From theſe ſacts we learn, 1. That ſul- 


phur may be employed to ſeparate and 


deſtroy iron mixed with copper ; 2dly, that 
iron may be employed to ſeparate the ſul- 
phur ſrom copper, as is ſometimes done in 
the eſlay of ſulphurated copper-ore,; and, 


3dly, that by adjuſting the proportion of the 


iron and ſulphur to each other in the ſmelt- 
ing of copper-ores, theſe two ſubſtances may 
be made to fleſtroy each other, and to pro- 
cure a ſeparation of the copper; and this 
1 | | 
phur or ſulphureous pyrites to the copper- 
ore, when the quantity of ſulphur contained 
in this ore relatively to the iron is too {mall ; 
or by adding iron when the ſulphur predo- 


minates ; or by roaſting, by which the ſuper- 
fluous ſulphur may be expelled, and no more 


left than is , ſufficient for the deſtruction of 
the iron; contained in the ore, We shall 
apply theſe principles to the, following caſes. 

1, When the quantity of ſulphur and of 
iton in a copper-ore is ſmall, and eſpecially 
when the iron does not too much abound, a 
previous roaſting will at once calcine the 
iron, and expell maſt of the ſulphur ;' ſo 


that by one fuſion the calcined iron may be 
ſcorified, and black copper may be obtained. 


If the' ſulphur has not been ſufficiently ex- 


pelled, à ſecond roaſting and fuſion are te- 
quifite ; for the whole quantity of ſulphur 


ought not to be expelled during the firſt 
roaſtiag ; but as much gught to be loft as is 


ſufficient. fon be Korifiction of the calcined | 
| might, during che fu- gear 1752. 


iron, ot erwiſe t is 
fon, be again revived and united with the 
copper. 

2, If, in a copper-ore, the quantity of 
Wn 
ſome ſulphuratet pyrites, eſpecially that kind 


which contains Topper, ought to be added, fication, with | 
that, a matt Pay. de obtained, and that the the beſt method fort tie 


en the quantity of ſulphur and iron 


eee ebe. 


melted à ſmall 


y be effected, by adding ſul- 


which it is more diſpoſe 


too great, relatively to the ſulphur, 


; vP 


iron is very great, that is, when the ore is 
very pyritous and poor, it ought te be firſt 
formed into a matt; by which it is ſeparated 
from the aUherent earths and ſtones, and 
the bulk is diminiſhed: then by repeated 
and alternate roaſtings and fuſions, the cop+ 
per may be obtained. | 


4. When the quantity of ſulphur in an 


ore is greater than is ſufficient for the form- 


ing a matt, the ſuperfluous quantity ought 


to be previouſly expelled by roaſting. 
TT he copper thus at firſt obtained is never 


pure, but is generally mixed with. fulphur 


or with iron. It is called black copper. This 
may be refined in furnaces, or on hearths. 
ic the former method, to the copper when 
guantey of Tead is added, 

which onites with the ſulphur, 'and is (cori- 
fied together with the iron, and floats upon 
the ſurface of the melted copper. This pu- 
rification of copper by means of lead is ſimi- 


lat to the refining of ſilver by cupellation, 


and is founded on the pfopetty of lead, by 
4 to unite with ſul- 
phur than copper is, and on a property of 


copper, by which it is leſs fable that! any 


other imperſect metal to be (corified'by lead. 


But as copper is alſo capable of being ſco- 
rified by lead, this operation muſt be no 


longer continued, and no more lead mult be 


employed than is ſufficient for the i paration | 


of the ſulphur, and for the ſcoritication of 
N * 1 10 1 ; 4 


the iron. 
The copper might alfo | 
any remaining ſulphur by adding u ſufficient 
uantity of iron ta; engage / the ſulphur, 
bus Mr, Scheffer found, that by adding to 
ſulphurated copper from e e end ot old 


caſt iron, e "rendered 155 cope 


rendered | ure and 
duQite; ' ee bis Diſſertation on i e Prrig 0 
ri fo the 


Meral: tmorigh the Swediſh Mn 


be purified from” 


a 


n this purificatibn{tHe quantity 


of iron added ought not to be tod Yitles Tſe 


all the ſulphur will not be ſeparated ; and it 
ought not to be too great, elſe the ſupet- 
fluous — — will apt [6h and injure the 
purity of the * uſion and ſcori- 


The 


. 11 Ain . | . 
1 (| engen is . a 6 k 4 351 


per. | 
on of lead, ſeems to be 


- 
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for this work. Beſides, what remains to be ſaid upon the ores of mercury, 
antimogy, biſmuth, arſenic, and cobalt, is already ſuffici-ntly explained in the 
different articles of this Dictionary relating to theſe ſubitances, and to their pro- 
ducts. +. The fuſion in great of ores of iron would indeed particularly deſerve to 
be treated more extenſively, on account of its importance ; but we obſerve, 
that the general principles of the ſmelting of ores contained in the preſent 
article are as „ to ores of iron as of other metals, and for the particular 


details we are o 


liged to refer to good Treatiſes, which are not wanting on this 


ſubject, and particularly to the Art of Forges and Tron-furnaces, deſcribed moſt 
exactly by the Marquis de Courtivron, of the Royal Academy of Sciences, and 
by M. Bouchu, a correſpondent of that Academy; a work which makes part 
of a general deſcription of the Arts undertaken by that illuſtrious company. (9 


() In this work, which pretends to treat 
of the principles of arts in general, we ought 
certainly not to omit ſome deſcription of the 
methods of procuring and manufacturing a 
metal, ſo extenſively uſeful, that without 
it no other art — have been perfected, 


and even, as ſome writers have obſerved, - 


mankind could not have been civilized, 

In the article IRoN, the author of the 
Dictionary has deſcribed the chemical pro- 
perties of that metal, or its effects when 
acted upon by fire, acids, and other ſub- 
ſtances, The ſubjects of this note and of 
the article STEEL are the proceſſes by which 


iron is obtained from its ores, and reduced 


to the ſeveral ſtates of caf? tron, forged iron, 
and /teel; and the properties of this metal in 
theſe ſeveral ſtates, which render it fit for 
the various uſes to which it is daily applied. 

Notwithſtandin 
theſe ſubjects, and the 
Swedenborgius, and of ſome other authors, 
we have ſtill a very imperfect knowledge of 
the cauſes of the differences of the ſeveral 


kinds of ores, of the methods of ſmelting . 


beſt adapted to theſe differences, of the cauſes 
of. the good and bad qualities of different 


kinds of iron, and of the me aus of ſa meli- m. 
nearly metalliſed, require little or no roaſt. 


The roaſting of ores of iron is performed 
by kindling piles, conſiſting of ſtrata of fueb, 
and of ore placed alternately 
another, (Se PLATE I. Fig. 11. and 12): 


orating this metal, that we may obtain tough 
and ductile iron from any of its ores. 
Swedenborgius has very induſtriouſly and 
exactly deſcribed the different proceſſes now 
uſed in moſt parts of Europe for the ſmelt- 
ing of ores of iron, for the forging 
of that metal, and for the converhon of it 
into ſteel : . but we do not find that he or 


any other author have, by experiments and 


diicoveries, contributed much to the illuſ- 
tration or to the improvement of this part of 


the = importance of 
abors of Reaumur, 


metallurgy, unleſs, perhaps, we except thoſe 
of Mr. Reaumur, concerning the ſoftening 
of caſt iron by cementation with earthy ſub- 
ſtances. 

The eres of iren are known to vary much 
in their appearance, in their contents, in 
their degrees of fuſibility, in the methods 
neceſſary for the — of their con- 
tained metal, and in the qualities of the 
metal when extracted. 

Moſt ores require to be roafted previouſly 
to their fuſion; ſome more lightly, and 
others with a more violent and longer-con- 
tinued fire. Thoſe which contain much 
ſulphur, arſenic, or vitriolic acid, require a 
long-continued and repeated roaſting, that 
the volatile matters may be expelled. 

Some ores require a very light roaſting. 
only, that they may be dried and rendered 
friable Such ate the ores. called beg ores, 
and others, which being jn a calcined ſtate, 
and containing no ſulphureous or inflam- 
mable matter, would, by a further calcina- 
tion, be rendered leſs capable of uniting 
with phlogiſton, and conſequently of being: 
reduced to a metallic ſtate. | 

Alſo the ores which are attractable by 

ts, and which contain iron in a ſtate - 


upon one: 


or in furnaces ſunilar to thoſe: commonly 


employed for: the calcination of lime-ſtone . 


Some authors. adviſe the addition iof ſome 


calcateous earth to ſulphureous ores during 


the roaſting, that the ſulphur may be ab- 


forbe& 
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ſorbed by this earth when converted into 
quicklime, But we may obſerve, that the 
quicklime cannot abſorb the ſulphur or ſul- 
phureous acid, til] theſe be firſt extricated 
from the ore, and does therefore only pre- 
vent the diſſipation of theſe volatile matters; 


and, ſecondly, that the ſulphur thus united 


with the quicklime forms a hepar of ſulphur, 
which will unite with and diffolve the ore 
during its fuſion, and prevent the precipi- 
8 of the metal. 5 
he next operation is the or 1 
of the ore. This is generally performed in 
furnaces or towers, from twenty to thirty 
feet high, in the bottom of which is a baſon 
for the reception of the fluid metal. See a 
Section and Deſcription of this Furnace in 


 Prare II. Fig. 20, and the Explanation of 


that Figure. When the furnace is ſufficient - 
ly heated, which muſt be done at firſt very 
gradually, to prevent. the cracking of the 
walls; a quantity of the ore is to be thrown 
in, from time to time, at the top of the 
furnace, along with a certain quantity of 
fuel and of limeſtone, or whatever other flux 
is employed. While the fuel below is con- 
ſumed by the fire excited by the wind of the 


bellows, the ore, her with its propor- 


tionable quantity of fuel and of flux, ſink 
gradually down, till they are expoſed to the 
greateſt heat in the furnace, There the ore 
and the flux are fuſed, the metallic particles 


are revived by the phlogiſton of the fuel, 


are precipitated by means of their weight 
through the ſcoria formed of the- lighter 
earthy parts of the flux and of the ore, and 
unite in the baſon at the bottom of the 
furnace, forming a maſs of fluid metal 
covered by a glaily ſcoria. When.a ſuffi- 
cient quantity of this fluid metal is collected, 
which is generally twice or thrice in twenty- 
four hours, an aperture is made, through 
which the metal flows into a channel or 
groove made in à bed of ſand; and from 
thence into ſmaller lateral or connected 
channels, or other moulds, There it is 
.conleq, becomes ſolid, and retains the forms 
of the channels or moulds into which it 
flows. The piece of iron formed in the 
large channel is called 4 ſow, and thoſe 


formed in the ſmaller channels are called 


77 Sometimes the fluid iron is taken out 
of the furnace by means of ladles, and 
poured into moulds, ready prepared, of ſand 
or of clay, and is thus formed into the va- 
rious utenſils and inſtruments for which caſt 
iron is a proper material. 

The ſeoria muſt be, from time to time, 
allowed to flow out, when a conſiderable 
quantity of it is formed, through an aper- 
ture made in the front of the furnace for 
that purpoſe. A ſuffi vient quantity of it 
muſt, however, be always left to cover the 
ſurface of the melted iron, elſe the ore which 
would fall upon it, before the ſeparation of 
its metallic from its unmetallic parts, would 


leſſen the fluidity and injure the purity of the 


melted metal. This ſcoria 0ght to have a 
certain degree of fluidity ; for if it be too 
thick, the revived metallic-particles will not 
be able to overcome its tenacity, and col- 
let together into drops, nor be precipi- 
tated. Accordingly, a ſcoria, not ſufficient! 
fluid, is always found to contain — 4 
metal. If the ſcoria be too thin, the metal- 
lic particles of the ore will be precipitated 
before they are ſufficiently .metallized, and 
ſeparated from the earthy and unmetallic' 
parts. A due — fluidity is given to 
the ſcoria by applying a prop.r heat, and 
by adding fluxes ſuited to. the ore. 

Some ores are fuſible without addition, 
and others cannot be ſmelted without the 
addition of ſubſtances capable of facilitating 
their. fuſion. 

The fufble ores are thoſe which contain 
ſulphur, arfenic, or are mixed with ſome 
:fuſible earth. >. 

The ores difficultly are thoſe which 
«contain no mixture of other ſubſtance. Such 
are moſt of the ores which are attractable 
by nets, and which contain iron in' a 
ſtate nearly metallic. As iron itſelf, when 
puriſed from all eous matters, is 
ſcarcely fuſible without addition, ſo the 
metal contained in theſe purer kinds of ores' 
cannot be eaſily extracted without the addi- 
tion of ſome fuſible ſubſtance. 2. Thoſe 
which are mixed with ſome very refractory 
ſubſtance, Some of theſe reſractory ores - 
contain arſenic ; but as this ſubſtance faci- 
litates the fuſion of iron, we may preſume 

that 
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that their reſtactory quality depends upon a 
mixture of ſome unmetallic earth or other 


unfuſible ſubſtance. 

Perhaps the fulibility of different ores de- 
pends greatly on the degree of calcination to 
which the metal contained in them has 
been reduced ; ſince we have reaſon to be- 
lieve that, by a very perfe& calcination, 
ſome metals, at leaſt, may be reduced to the 
ſtate of an earth almoſt unfuſible, and inca- 
pable of that intimate union with phlogiſton 
in which metalliſat on conſiſts (fee the ar- 
tice MsTALs) ;, and fince we know, that in 
every calcination and ſubſequent reduction 
of a gin quantity of any imperfect metal, 
x ſenſible part of that quantity is always 
loſt or deſtroyed, however carefully theſe 
operations may have been performed, If 
this notion be juſt,. the moſt probable means 
of improvement in the ſmelting of ores of 
im ret metals, eſpecially of iron, ſeem 
to be by diſcovering ſome method of effect- 
ing the combination or intimate union of 
phlogiſton with metallic carths- or calxcs, 
more compleatly and certainly than by. im- 
mediately — 
in which tboſe metallic particles only can be 
revived, that are already much diſpoted to 
metalliſation. That ſome of theſe orcs are 
already too much calcined, 72 from the 
inſtance above-mentioned of the bog ores, 
which are injured by roaſting ; and even tne 
great height of the common ſmelting fur- 
naces, although advantageous to many ores 
that require much roaſting, is ſaid to be in- 
jurious to thoſe which are already too 
mych calcined, by expoting them to a fur- 
ther calcination, during their very gradual 
deſcent, before they arrive at the hotteſt pare 
of the furnace, where they are tuſra, 

Further, when we coniider how many 
inſtances occur of combinations which 
can be effected only by flow degrees, we 
have reaſon to hope, that methods of more 
effectually combining phlogiſton with me- 
tallic carths may be d.{covered, by which a 
larger proportion of metal may be obtained 
from the ces, eſpecially the calciform ores 
of iron, and perhaps of other imperfect 
metals, than is now obtained by the methods 
counocnly pradtifed, 


ing them ; to a melting heat, 


Various ſub/lances are added ts aii the 
of ores difficultly fuſible. Theie are,; 
1. Ores of a fuſible _ or which, being 
mixed with others of a different quality, be- 
come fuſible: accordingly, in the great 
works for ſmelting ores of iron, two or 
more different kinds of ore are commonly 
mixed, to facilitate the fuſion, and alſo to 
meliorate the quality of the iron. Thus 
an ore yielding an iron which is brittle 
when hot, which quality is called red- 
Kort, and another ore which produces 
iron brittle when cold, or cn bort, are 
often mixed together ; not, as is fometimes 
ſuppoſed, that theſe qualities are mutually 
deſtructive of each other, but that each of 
them is diminiſhed in the mixed maſs of 
iron, as much as this maſs is larger than the 
part of the mals originally poſſeſſed of that 
quality. Thus, if two ſuch ores the 
maſs of iron obtained conſiſts of equal parts 
of cold-ſhort and of red -ort iron, it will 
have both theſe qualities, but will be only 
half as cold- as iron obtained ſolely from 
one of the ares, and hali as red bort as iron 
obtained only from the other ore, 2. Harth 
and fones are allo generally added to facili- 
tate the fuſion of iron ores. Theſe are ſuch 
as are fuſible, or become fuſible when mixed 
with the ore, or with the earth adhering to 
it. Authors direct that, if this earth be of. 
an argillaceous nature, limeſtone or ſome. 
calcareous earth ſhould be added; and that. 
if the adherent earth be calcareous, an ar- 
gillaceous carth ſhould be added; becauſe 
theſe two earths, though ſingly unfuſible, 
yet, when mixed, mutually promote the 
fuſion of each other: but as limeſtone is al- 
moſt always added in the ſmelting of iron- 
ores, and as in ſome of theſe, at leaſt, no 
argillaceous carth appears to be contained, I 
am inclined to beiieve, that it rally faci- 
litates the fuſion, not by uniting with an 
argillaceous earth, but by uniting with that 
part of the ore which is moſt perfectly cal · 
cined, and leaſt diſpoſed to metalliſation ;. 
ſince we know, that by mixing a calciform. 
or roaſted ore of iron with calcareous earth. 
without any iniawmable matter, theſe two 
ſub::.nces.may be totally vitrified. Se Fx. 
periments made upon Quiet ime, and upon Iran, 
, by 


'» {+ 
miſts, by a more exact examination 


. \by Mr. Brandt, in the Swed /b Memoirs for the 
. $4r8.1749 and1751. 
«1; Some authors pretend, that a principal 


ule of the addition of lime-ſtone in the 
difficultly fuſible. 
tity of fuel be too ſmall, and the heat not 
- ſufficiently intenſe, all the iron will not be 


: ſmelting of iron-ores is to abſorb the ſul- 
phur, or vitriolic acid, of theſe ores : but, 
„as we have already obſerved, a hepar of ſul- 
phur is formed by that mixture of calcareous 
earth and ſulphur, which is capable of diſ- 
» ſolving iron in a metallic ſtate; and thus the 
quantity of metal obtained from an ore not 
. ſufficiently diveſted-of its ſulphur, or vitrio- 
lic acid, (which, by uniting with the phlo- 
A gifton, of the fue], is formed into a ſulphur 
during the ſmelting) muſt be conſiderably 
diminiſhed, though rendered purer, by ad- 
dition of calcareous earth: hence the utility 
appears of previouſly expelling. the ſulphur 
and vitriolic acid from the ore by a ſufficient 
, roaſting, 3. The ſc:oria of former ſmeltings 
is frequently added to aſſiſt the fuſion of the 
ore; and, when the ſcoria contains much 
iron, as ſometimes happens in ill conducted 
operations, it alſo encreaſes the quantity of 
metal obtained. 1 
Ih bhe quantity of theſe fuſible matters to be 
added varies according to the nature of the 
or” ; but ought in general to be ſuch, that 
the (oria ſhall, have its requiſite degree of 
thirneſs, as i3 mentioned above. | 
"The fuel uſed in moſt parts of Europe 
for the imelting of ores of iron is charcoal. 
Lately, in ſevere] works in England and 
Scotland, iron-ore has been ſmelted by 
means of pitcoal, previouſly reduced to 
einders or cea#s, by a kind of calcination 
ſimilar to the operation for converting wood 
into charcoal, by which the aqueous and 
{ulphureous parts of the coal are expelled, 
while only the more fixed bituminous parts 
are left behind. In France, pitcoal not cal- 
cined has been tried for this purpoſe, but 
unſucceſsfully. The uſe of feat has alſo 
been introduced in ſome parts of England. 
© The quality of the iron depends conſi- 
derably upon the quality and alſo upon the 
gu ntity of the fue] employed. Charcoal is 
fitter than coaks, for producing an iron 
capable of. being rendered malleable by 
forging. 3 | ts 45s 


, oils are rendered miſcible with water, by means of an alkali. But ſince che- 


of the nature of bodies, have diſ- 


The quantity of fuel, or the intenſity of 
the heat, muſt be ſuited to the greater or lels 
fuſibility of the ore. Sulphureous, and other 
ores eaſily fuſible, require leſs fuel than ores 
In general, if the guan- 


reduced, and much of it will remain in the 


ſcoria, which will not be ſufficiently thin. 


This defect of fuel may be known by the 

i blackneſs and compactneſs of the ſcoria, b 
the qualities of the iron obtained, which in 
this caſe is hard, white, light, intermixed 
with ſcoria, ſmooth in its texture, without 
ſcales or grains, rough and convex in its 
- ſurface, and liable to great loſs of weight by 
being forged; and, laſtly, it may be known 
by — the color and appearance of the 
drops of metal falling down frot the ſmelted 
ore, and of the ſcoria upon the ſurface of 
the fluid metal, both which are darker-co- 
lored tan when more fuel is uſed, When 
the quantity of fuel is ſufficiently large, and the 
heat is intenſe enough, the iron is darker- 
colored, ' denſer, more tenacious, contains 
leſs ſcoria, and is therefore leſs fulible, and 
loſes leſs of its weight by being forged. Its 
ſurface is alſo ſmoother and ſomewhat con- 
cave; and its texture is generally pranulated. 
The ſcoria, in this caſe, is of a lighter color 
and leſs denſe. The drops falling from the 
ſmelted ore and the liquid ſcoria in the fur- 
nace appear hotter and of a brighter color, 
When the quantity of fuel is too great, and 
the heat too intenſe, the fron will appear to 
have a ſtill darker color, and more conſpi- 
cuous grains or plates, and the ſcoria will 
be lighter, whiter, and more ſpungy. The 
drops falling from the ſmelted ore, and the 
fluid ſcoria, will appear to a perſon looking 
into the furnace through the blaſt-Hole 
to be very white and ſhining hot. The 
uantity of charcoal neceſſary to produce 
foe hundred weight of iron, when the ore is 
rich, the furna-e well contrived, and the 
operation ſkilfully conducted, is computed 
to be about forty cubic feet; but is uch 
more in contrary circumſtances. R 
The time, during which the fluid metal ought to 
be kept in fuſion before it is allowed to flow 1 
res 0 the 
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covered, that acids, and even other ſaline ſubſtances, may alſo be united with 
oils, and may render theſe miſcible with water, they have generalifed the name 


the furnace muſt be alſo attended to. How 
long that time is, and whether it ought not 
to vary according to the qualities of ores and 
other circumftances, we cannot determine. 
In ſome works the metal is allowed to flow 


out of the furnace every fix or eight, and in- 


others only every ten or twelve hours. 
Some workmen imagine, that a conſiderable 
time is neceſſary for the concoction of the 
metal, This we are certain of, that the 
icon undergoes ſome change by being kept 
in a fluid ſtate; and that if its fuſion be pro- 
longed much beyond the uſual time, it is ren- 
dered leſs fluid, and alſo its coheſion, when it 
becomes cold, is thereby greatly diminiſhed. 
The Marquis de Courtivron ſays, that the 
coheſion may be reſtored to iron in this ſtate, 
by — to it ſome vitreſcible earth, which 
be conſiders as one of the conſtituent parts 
of iron, and which he thinks is deſtroyed 
by the fuſion too long continued. That 
the fuſibility of caſt iron does depend on an 
admixture of ſome vitreicible earth, appears 
probable from the great quantity of ſcoria 
forced out of iron during its converſion into 
malleable or forged iron, and from the loſs 
of fuſibility which it ſuffers nearly in propor- 
tion to its loſs of ſcoria. The quantity of 
iron _ obtained from ſuch a furnace as we 
have deſcribed, is from two to five tons in 
twenty-four hours, according to the richneſs 
and fuſibility of the ore, to the conſtruction 
of the furnace, to the adjuſtment of the due 
quantity of flux and of fuel, and to the ſkill 
employed in conducting the operation. 

he quality of the iron is judged by obſerv- 
ing the appearances during its flowing from 
the furnace, and when it is fixed and cold. 
If the fluid iron, while it lows, emits many 
and large ſparkles; if many brown ſpots ap- 
pear on it while it is yet red-hot ; if when it 
is fixed and cold, its corners and edges are 
thick and rough, and its ſurface is ſpotted ; 
it is known to have a red-ſhort quality, If, 
in — the iron ſeems covered with 2 
thin glaſſy cruſt, and if, when cold, its tex- 


ture be whitiſh, it is believed to be cold-ſhort. 
Mr. Reaumur ſays, that dark-colored caſt _ 
iron is more impure than that which is white. 
The Marquis de Courtivron is of a — 


opinion. But no certain rules for judging 
of the quality of iron before it be forged can 
be given, From brittle caſt iron, ſometimes 
duGile forged iron is produced. Caft iron 
with brilliant plates and points, when forged, 
becomes ſometimes red-ſhort and ſometimes 
cold-ſhort. Large ſhining plates, large cavi- 
ties called eyes, want of ſufficient Pm why are 

almoſt certain marks of bad iron ; but whe- 
therit will be cold or red-ſhort cannot be af- 
firmed till it be forged. Whiteneſs of color, 
brittleneſs, cloſeneſs of texture, and hard- 

neſs, are given to almoſt any caſt iron by 
ſudden cooling; and we may obſerve, that 
in general the whiter the metal is, the harcer 
it 1s alſo, whether theſe properties proceed 
from the quality of the iron, or from ſudden 
cooling; and that, therefore, the darker - 
colored iron fs fitter for being caſt into 
moulds, becauſe it is capable in ſome mea- 
ſure of being filed and poliſhed, eſpecially 
after it has been expoſed during ſeveral houts 
to a red-heat in a reverberatory furnace, and 
very gradually cooled. This operation, called 
by workmen annealing, Changes the texture 
of the metal, renders it ſofter, and more ca- 
pable of being filed than before, and alſo 
conſiderably leſs brittle, 

Mr. Reaumur found, that by cementing 
caſt iron with abſorbent earths in a red-heat, 
the metal may be rendered ſofter, tougher, 
and conſequently a fit material for many 
utenſils formerly made of forged iron. Whe- 
ther cementation with abſorbent earths gives 
to caſt iron a greater degree of theſe pro- 
perties than the annealing commonly prac- 
tiſed, has not been yet determined. | 

In Navarre, and in ſome of the ſouthern 

of France, iron-ore is (melted in fur- 
naces much ſmaller, and of a very different 
conſtruction from thoſe above deſcribed. A 
furnace of this kind conſiſts of a wide- 
mouthed copper-caldron, the inner ſurface of 
which is lined with maſonry a foot thiek. 
The mouth of the caldron is nearly of an 
oval or elliptic form. The ſpace or cavity 
contained by the maſonry is the furnace in 
which the ore is ſmelted. The depth of this 
cavity is equal to two feet and a half: the 
larger diameter of the oval mouth of the 
777 . cavity 
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cavity is about eight feet, and its ſmaller dia- 
meter is about ſix feet: the ſpace of the fur- 
nace is graduslly contracted. towards the 
bottom, the greateſt diameter of which does 
not exceed fix feet: eighteen inches above 
the bottom is a cylindrical channel in one of 
df the longer ſides of the caldron and ma- 
ſonry, through which the nozzle of the. bel- 
Jows paſſes. This channel, and alſo. the 
bellows-pipe, are ſo inclined, that the wind 


is directed towards the loweſt point of the op- 


poſite fide of the furnace. Another cylindri- 
cal channel is in one of the ſhorter ſides of 
the furnace, at the height of a few inches 
from the bottom, which is generally kept 
cloſed, and is opened : occaſionally to give 
paſſage to the ſcoria; and above this is a 
third channel in the ſame fide of the furnace, 
through which an iron inſtrument is occa- 
ſionally introduced to ſtir the fluid metal, 
and to aſſiſt, as is ſaid, the ſeparation of the 
ſcoria from it, The greateſt height of this 
channel is at its external aperture on the 
outſide of the furnace, and its {mailer height 
is at its internal aperture; ſo that the in- 
 firument may be directed towards the bottom 
of the furnace; but the ſecond. channel below 
it has a contrary inclination, that when an 
opening is made, the ſcoria may flow out of 
the furnace into a baſon placed for its te ep- 
tion. When the furnace is heated ſuſſi - 
ciently, the, workmen begin io throw into it 
alternate charges of chaicoal, and of ore 
previouſly roalted,, They take gate to throw 
the Charcoal chiefly. on that fide at which 
the wing «nters, and the. ore at the oppalite 
fide.* At the end. of about four hours à mals 
of iron is collectęd at the. bottom of the 
furnace, which is enerally about ſix buns 
d:ed weight : the Toms: are then. ſtopt; 
ard ben the maſs of iron is become ſolid 
the- workmen raiſe it from the bottom of 
the ſurnace, and placę it, while yer ſo t, un- 
der à large hammer, where it is forged, 
The iron produced in theſe. furnaces is of the 
beſt quality ; the quantity is alſo very conſi- 
der ble, in, proportion to the qu antity of ore, 
and te the, quavrity, oh fuel, employeds, Io 
thele furnaces np limeltone orgther ſubllance 
B bed tg e eibs er af the. oſe, We 
ThoulJ receive much in rud 
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name of ſoap, and the beſt chemiſts give it now to all combinations of any 
ine ſubſtances with oils, rendered miſcible with water by means of theſe ſaline 


the ſmelting of iron-ore, if we knew upon 
what part of the proceſs or circumſtance,'the 


excellence of the iron obtained in theſe fur- 


naces depends ;- whether on the quality of 
the ore; on the diſuſe of any kind of flux, 
by which the proportion of vitreous or 
earthy matter, intermixed with the metallic 
particles, is diminiſhed; on the forging 
while the iron is yet ſoft and hot, as the 
Marquis-de Courtivron thinks; or on. ſome 
other cauſe, not obſerved. a 

_ The iron thus produced by ſmelting ores 


is very far from being a pure metal; and 


though its fuſibility renders it very uſeful for 
the formation of cannon, pots, and a great 
variety of utenſils, yet it wants the ſtrength, 
toughneſs, and malleability, which it is ca- 
pable of receiving by further operations. 
Caſt-icon ſeems to contain a large quantity 
of vitreous or earthy matter mixed with the 
pure iron; which matter is probably the 
chief cauſe of its fuſibility, brittleneſs, hard- 
neſs, and other properties by which it dif- 
ſets from forged iron. The faloher, arſenic, 
and other impurities of the ores, which are 
ſometimes contained in caſt iron, are pro- 
bably only accidental, and may be the cauſes 
of the ted- ſhort quality, and of other pro- 
perties of certain kinds of iron: but the 
carthy matter above-mentioned ſeems prin- 
cipally to diltinguiſh caſt, iron from ſorged 
or malleable iron; for, brit; by depriving 
the former, of ,this earthy matter, it is ren- 
dergd, malleable, as in the common proceſs 
herealter to be deſcribed ; and, ſecond!y, by 
fuhog malleable iron with earthy and vitteſ- 
cible matters, it loſes. its mal.cability, and 
is reſtored to the ſtate and prope: ties of caſt 
op, in % „ en nen 
The earthy vitrecus matter! contained in 
caſt. tn ; confiſty, probably of ſome of the 
erruginous.carth or calx of the ore not ſuf- 
ficiently metalliſed, and alſo of ſome un- 
metallic earth. Pcthaps it is only a part of 
the {coria which adheres tc, and, is precipi- 
tated unh, the metallic particles, ſrom 
which it is more and more ſeparated; as the 
beat applied, is more intenſe, and: as the fu- 
ſion is longer gontiaued 4 1 


To ſeparate; theſe impurities from caſt 
iron, and to unite the metallic parts more 
cloſely 
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ſub®ances. The vegetable kingdom contains many ſuch ſaline, oily combinations 
ſoluble in water. All vegetable acids, fluor or concrete; eſſential ſalts; ſac- 


cloſely and compactly, and thus to give it 
the ductility and tenacity which tender this 
metal more uſeful than any other, ate the 
effects produced by the following operations. 
The firſt of theſe operations 1s a fuſion of 
the iron, by which much of its impurities is 
ſeparated in form of ſcoria; and by the ſecond 
operation, a further and more compleat ſepa- 
ration of theſe impurities, and alſo a cloſer 
compaction of the metallic particles, are 
effected by the application of mechanical 
force or preſſure, by means of large hammers. 
Some differences in the conſtruction of 
the forge or furnace, in which the fuſion or 
refining of caſt iron is performed, in the me- 
thod of conducting the operation, and in 
ſome other circumſtances, ate obſerved to 
occur in different places. We ſhall deſcribe, 
from Suedenborgius, the German method. 
Te fuſion of the caſt-iron, which is to 
be rendered malleable, is performed upon the 
— hearth of a forge ſimilar to that uſed by 
| Hlackſmiths : at one fide of this hearth is 
formed a cavity or fire-place, which is in- 
tended to contain the fuel and the iron to be 
melted: this fireplace is twenty inches long, 
eighteen inches broad, and twelve or four- 
teen inches deep: it is bounded on three 
fides by three plates of caſt-iron placed up- 
right; and on the fourth- ſide, which is the 
front, or that part neareſt to which the work- 
men ſtand, by a Jarge forge-hammer, through 
the eye of which the ſcoria is at certain 
times allowed to flow. The floor alſo of 
the fire-place is another caſt-icon.plate. The 
thickneſs of theſe plates is from two to four 
inches. One of the upright ſide · plates reſts 
againſt a wall, in an aperture thro* which a 
copper tube, called the zuyere, is luted with 
clay. This tube is a kind of caſe or coverj 
for the pipe of a pair of bellows placed be- 
hind the wall, and its direction is therefore 
parallel to that of the bellows- pipe; but it 
- advances about half a foot further than this 
pipe into the fire- place ; and thus gives greater 
force to the air, which it keeps concentrated, 
dr prevents the divergency of the air, till it is 
required to act. The tube refts upon the upper 
edge of the ſide- plate which leans againſt the 
wall, nearer to the bzck-part' than to the 
frent oſthe fre- place, and in ſuch an oblique 
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direction, that the wind ſhall be impelled 
towards the furtheſt part of the floor of the 
fire-place, or where this floor is intetſecte d by 
the oppoſite ſide-plate. The obliquity of 
the tuyere ought to vary according to the 
quality of the iron: and therefore, in every 
operation, it may be ſhifted till its proper. 
poſition is found. The more nearly its di- 
rection approaches to a horizontal plane, the 
more intenſe is the heat; but a larger quan- 
tity of fuel is conſumed than is even propor- 
tional to the encreaſe of heat, becauſe the 
flame is not then ſo well confined, Whea 
the iron is eaſily fuſible, great heat is not re- 
quired; the tuyere may then decline conſidet- 
ably from the horizontal plane, and thus fucl 
may be ſaved. This tuyere, though made 
of copper, a metal more eaſily fuſible than 
iron, is preſerved from fuſion by the conſtant 
paſſage of cold air through it. It muft be 
carefully kept open, and cleanſed from the 
ſcoria, which would be apt to block its cavity, 
by which not only the heat would be too 
much diminiſhed for the ſucce's of the ope- 
ration, but the tube itſelf would be melted. 
To prepare for the fuſion, a quantity of 
ſcoria of a former operation is thrown into 
the fire-place, till one-third part cf this be 
full; and the remaining two thirds of the 
fire-place are to be filled with ſmaller ſcoria, 
coal-duſt, and ſparks ejecied from hot iron. 
Theſe matters, being fuſible, form a bath for 
the reception of the iron when melted. Upon 
this bed of ſcoria, the maſs of caſt-iron to 
be melted is placed; ſo that one end of it 
ſhall be within the fire-place, oppobte to the 
tuyere, and at the diſtance of about four or 
five inches from its aperture ; and the other 
end ſhall ſtand without the fire-place, to be 
puſhed in, as the former is melted. The 
upper ſide of the maſs of iron ought to be in 
the ſame horizontal plane as the upper part 


of the o ifice of the tuyere, that the wind 


may, by means of the obliquity of its courſe, 
ſtrlke upon and paſs along the underſide of 
the maſs ; but if the iron be difficu)rly fu- 
ſible, the Tuyere is ts he diſpoſed more hori- 


ZzZontally, (6 that the wind ſhalt itrike direct) 


upon the maſs of iroh; and that one part of th 
blaſt ſhall graze along the upper ſurface, and 
the othef part along the under ſurface of ih 


iron. 
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charine juiees: the ertractiue matter of plants, properly fo called. are ſa 
ceous ſubſtances, or acid ſoaps. In many of theſe ſoaps, ſuch as eſſential 


iron. The maſs of iron weighs generally 
from two hnndred to four hundred pounds. 
Sometimes two or three ſmaller maſſes are 
ut one above another, ſo as not to touch, 
hen theſe are of different qualities, the 
cold-ſhort piece is placed undermoſt, that 
being more unfuſible than the red-ſhort. 
The iron being placed, charcoal-powder is 
thrown on both ſides, and coals are accu- 
mulated above, ſo as to cover entirely the 
iron. 

The coals are then to be kindled, and 
| the bellows are made to blow, at firſt Nowly, 
and afterwards with more and more force. 
The iron is gradually liquefied, and flows 
down in drops through the melted ſcoria to 
the bottom of the pi? mg ; during which 
the workmen frequently turn the iron, ſo 
that the end oppoſed to the blaſt of wind 
may be equally expoſed to heat, and uni- 
formly fuſed. While the coals are conſumed, 
more are thrown on, ſo that the whole may 
be kept quite covered. During the operation, 
a workman frequently ſounds the bottom and 
corners of the fire place, by means of a bar 
or poker, raiſes up any maſs of metal which 
he finds adhering to theſe, and expoſes them 
to the greateſt heat, that they may be more 
perfectly fuſed. | 

When. all the iron is fuſed, no more coals 
are to be added; but the melted maſs is to 
remain half uncovered for ſome time; during 
which the iron boils arid bubbles, and its 
ſurface ſwells and riſes higher and higher. 
When the iron has riſen as high as the upper 
edge of the fire place, the coals upon its ſur- 
face muſt be removed; and by thus expoſing 
it to cold air, it ebullition and ſwelling ſub- 
fide. In this ſtate, or coction, the iron is 
kept during half an hour or more, by adding 
occaſionally pieces of good coal, which 
maintain a ſufficient heat, without covering 
entirely the ſurface of the maſs. During 
this coction, the workmen allow the orifice 
of the tuyere to be balf ſtopped up by the 
ſcoria, that the air may not blow upon the 
iron with all its force, by which it would be 
too much cooled. Accordingly, when 
they think that the coction has conti - 
nucd ſufficiently long, they clear the paſſage 
of the tuyere, 
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and the maſs is ſoon cooled by - 


the cold air, At the ſame time alſo, they open 
a paſſage in the eye of the hammer placed in 
the front of the fire-place, through which 
ſome of the ſcoria is allowed to flow out, 
When the iron has become ſolid, the bellows 
are ſtopt, the coals are removed, and the 
maſs is left during an hour ; and then the 
workmen raiſe it from the fire - place, turn it 
upſide down, and proceed to the ſecond 
coction or fuſion of the iron. 

For this ſecond operation, the maſs is to be 
ſo placed, that one part of it ſhall reſt upon 
the tuyere, and the other upon the ſcoria re- 
maining in the fire - place. This ſcoria is to 
be diſpoſed in an oblique direction parallel to 
the tuyere, by which means the wind of the 
bellows is obliged to paſs all along the under 
ſide of the mals of iron. About the ſides of 
the maſs, charcoal powder and burnt aſhes 
are thrown; but towards the tuyere, dry 
and entire pieces of coals are placed, to 
maintain-the fire. When theſe are kindled, 
more coals are added, and the fire is gra- 
dually excited, The workman attends to 
the direction of the flame, that it paſs 
equally along the under ſurface of the iron, 

uite to the further extremity, and that 
it do not eſcape at the ſides, nor be reverbe- 
rated back towards the tuyere, by which this 
w 59 tube might be melted. During this 
futon, pieces of iron are apt to be ſeparated 
from the maſs, and to fall down unfuſed to 
the bottom and corners of the fire-place, 
Theſe are carefully to be ſearched for, and 
expoſed to the greateſt heat till they are 
melted. When the whole ma's is thug 
brought into perfeR ſuſion, the ceals are re- 
moved, and the wind blowing on its ſurface, 
whirls and diffipates the ſmail remaining 
pieces of ſcoria, and ſparks thrown out from 
the fluid iron. This jet of fire continues 
about ſeven or eight minutes, and the whole 
operation about two hours. In this ſecond 
fuſion the _ is to be thrice tem ved, by 
opening a age through the cye of the 
5 att. I The gr — of A. the 
ſcotia is about twenty minutes from the 
kindling of the fire ; the ſecond time ig: 
about forcy minutes after the fiſt; and the 
third time jo near the end of the operation. 
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falts and vegetable acids, the ſaline part predominates over the oily part, and 
they have therefore been conſidered rather as ſalts, than as ſoaps, But the oil 


and put upon the ground of the forge, where 
it is clcanſed from ſcoria, and beat into a 
more uniform ſhape. It is then placed on 
an anvil, where, hy being forged, it re- 
ceives a form nearly cubical. This mafs 
is to be divided into five, ſix, or mare 
pieces, by means of a wedge; and theſe are 
to be heated aud forged till they ate reduced 
to the form of the bars, commonly fold. 

In ſome forges, the iron is fuſed only 
once, and in others it ſuffers three fuſions, 
by which it is ſaid to be rendered very pure. 
Where only one ſuſion is practiſed, it is called 
the French method. In this, no greater quan- 
tity of iron is ſuſed at once than is ſufficient 
to make one bar. The fireplace is of conſi- 
derably leſs dimenſions, and eſpecially is leſs 
deep than in the German method above de- 
ſcribed. The fire is alſo more intenſe, and 
the proportion of fue] conſumed to the iron 
is greater. wt 
kept in a ſtate of ebullition as is above de- 
ſcribed ; but this cbullition is prevented b 
ſtirring the fluid maſs with an i:on bar, ti 
it is coagulated, and becomes ſolid, 

By theſe operations, fuſion and forging, 
the iron loſes about r parts of its former 
weight, ſometimes more and ſometimes leſs, 
according to the quality of the caſt iron em- 
ployed ; it is purified from the vitreous and 
earthy parts which were intermixed with it, 
its metallic particles are more cloſely com- 
paQed, its texture is changed, and it is ren- 
dered more denſe, ſoft, malleable, tough, 
and difficultly fuſible. 

The degrees however of theſe ities 
vary much in different kinds of iron. Thus 
ſome iron is tough and malleable, both when 
it is hot and when it is cold. This is the beſt 
and moſt uſeful iron. It may be known ge- 
nerally by the equable ſurface of the forged bar, 
which is free from tranſverſe fiſſures or cracks 
in the edges, and by a clear, white, ſmall- 

rained, or rather fibrous texture. Another 

ind is tough when it is heated, but brittle 
when it is cold. This is called cold. ort iron, 
and is generally known by a texture conſiſt- 
ing of large, ſhining plates, without any fibres. 
It is leſs liable to ruſt than other iron. A 
third kind of iron, called red bart, is brittle 
when hot, and malleable when cold. On 


The iron, when melted, is not 


the ſurface and edges of the bars of this kind 
of iron, tranfverſe cracks or fiſſures may be 
ſeen ; and its internal color is dull and dark. 
It is very liable to rutt. Laſtly, ſome iron 
is brittle both when hot and when cold. 

Moſt authors, agree that the red-ſhort 
quality of iron proceeds from ſame ſulphur 
ar vitriolie acid being contained it, becauſe 
ſulphur is known to produce this effect when: 
added to iron; and becauſe the iron obtain- 
ed from pyritous and other ſulphurated ores: 
has generally this quality. 

The cauſe of the cold-ſhort quality of iron 
is not ſo well aſcertained. Some imagine 
that it proceeds from a mixture of arſenic or 
of antimony. But this opinion ſeems to be 
improbable, when we conſider that theſe me- 
tallic ſubſtances may in a great meaſure be 
diſſipated by roaſting, whereas the orcs which 
yield a cold-ſhort iron are injured by much 
roalling ; that no arſenic or antimony are 
obſervable in moſt, if in any, of theſe ores ;. 
and laſtly, that theſe ſemi-metals would 
render the iron brittle both when hot and 
when cold. Cramer and other authors im- 
pute this vicious quality to a mixture of an 
unmetallic earth or vitreous matter, and: 
aftirm that it may be deftroved by cemen- 
tation with phlogiſton, and by forging. 
And lafily, others aſcribe the cold-thort 
quality of iron to a defect of phlogiſton, org. 
as Suedenborgius ſays, of ſulphur. To aſ-- 
certain the cauſes of the bad qualities of. 
iron, and to diſcover practicable remedies; 
are ſtill deſiderata in metallurgy.. 

In one bar frequently two or more dif- 
ferent kinds of iron may be obſerved, which 
run all along its whole length: and ſcarcely 
a bar is ever found of: entirely pure and ho- 

ous iron. This difference probably. 
proceeds from the practice we have men- 
tioned of mixing different kinds of: ores- 
together, in the ſmelting ; and alſo from 
that practice of mixing two or. more pigs- 
of caſt icon of different qualities in the finery 
of theſe; by which means; the 'red-ſhort: 
and the cold-ſhort qualities of. the different 
kinds are not, as we have already. remarked, . 
mutually counteracted or. deftroyed by each 
other, but cach of theſe qualities is:diminiſh- 
ed in the mixed. maſs of iron, erp 2d" 
| . 
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contained in all theſe compounds is rendered perfectly miſcible with water 
by means of the ſaline matter, and it is conſequently in a ſtate truly ſapo- 


naccous. 


this maſs is larger than the part of the maſs 
originally poſſeſſed of that quality: That 
is, if equal parts of red-ſhort and of cold- 
ſhort. iron be mixed together; the mixcd 
maſs will be only half as red-ſhort as the 
former part, and half as cold-ſhort as the 
latter. For theſe different kinds of iron 
ſeem as if they were only capable of being 
interwoven and diffuſed through each other, 
but not of being intimately united or com- 
bined. F . 


Of the SMELTING of TIN-ORES. 


The tin-ores commonly ſmelted are thoſe 
which conſiſt of calx of tin combined with 
calx of arſenic and ſometimes with calx of 
iron. Theſe are either pure, as the tin-grai s, 


or intermixed with ſpars, ſtones, pyrites, 


ores of copper, iron, or of other metals. 
The impure ores muſt be cleanſed as much 
as is poſlible from all heterogeneous matters. 
This cleanſing is more neceſſary in ores of 
tin than of any other metal, becauſe in the 
{melting of tin-ores a leſs intenſe heat mult 
be given than is ſufficient for the ſcorifica- 
tion of earthy matters, leſt the tin be cal- 
cined. Tin-ores previouſly bruiſed may be 
cleanſed by wathing, for which operation 
their great weight - and. hardneſs render 
them well adapted. If they be intermixcd 
with very hard ſtones or ferruginous ores, 
a ſlight. roaſting will render theſe impure 
matters more friable, and conſequently ntter 
to be ſeparated from the tin-ores. Some- 
times theſe; operations, the . roaſting, con- 
tuſion, and lotion, muſt be repeated. By 
roaſting, the, ferruginous particles are fo far 


revived, - that they may be ſeparated by 


magnets. y$2,557-19 wr 0 1 

The ore, thus cleanſed from adhering he- 
terogeneous matters, is to be roaſted in an 
oven or reverberatory furnace with a fire 
rather intenſe than long continued, during 
which it muſt be frequently: ftirred to pre- 
vents:its fuſion. By this operation, the arſe- 
nic is expelled, and in ſome. works is col- 
li ted in chambers built purpoſely, above the 
calcining furnate. 5 YRS 2:14 328832 
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Laſtly, the ore cleanſed and roaſted is to 
be fuſed, and reduced to a metallic ſtate. 
In this fuſion, attention muſt be given to 
the following particulars. 1. No more heat 
is to be applied than is ſufficient for the re- 
duction of the ore, becauſe this metal is 
fuſible with very little heat, and is very eaſily 
calcinable. 2. To prevent this calcination 
of the reduced metal, a larger quantity of 
charcoal is uſed in this than in moſt other 
fuſions. 3. The ſcoria muſt be frequent] 
removed, leſt ſome of the tin ſhould be — 
ved in it, and the melted metal muſt be cover - 
ed with charceal powder to prevent the calci- 
nation of its ſurface. 4. No flux or other 
ſubſtance, excepting the ſcoria of former 
{meltings which contains ſome tin, are to be 
adden, to facilitate the fuſion, | 


SMELTING f ORES of LEAD. 


Ores of lead are either pure, that is, con- 
taining no mixture of other metal; or they 
are mad with ſilver, copper, or pyrites. 
Ine methods of treating ores of lead con- 
taining filver and copper, are deſcribed in 
the articles SMELTING of ORES of SILVER 
and of CUPPER ; and in the former of theſe 
articles, an inſtance is given of the method 
of ſmelting tie ore of —— which 
contains all theſe three metals. 

Pure ores of lead, and thoſe which contain 
ſoſmall a quantity only of ſilver as not to com- 
penſatefor theexpenceofextracting the nobler 
metal, may be lineited in furnaces, and by 
operations ſimilar to thoſe uſed at Ram- 
melsberg, or in the ' followin- m-thods, 


1. From the lead-ore of //ilach ii ia, 
a great part of the lead is obtained by 4 


of eliguation, during the roaſting of Ut 16, 
For this purpoſe, the ore is thrown ue 
ſeveral itrata- or layers of wood, place in 4, 
calcining or reverberatory furnace. 
kindling this wood, a great part of the 
flows out of the ore, through the lay 
of fuel, into a baſon placed tor its receptio', 
The ore which is thus roaſted is beat into 
ſmaller pieces, and expoſed to a ſecond ope- 
ration — to the former, by which more 
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We may alſo combine acids directly with oils, and thus may form artificially 
acid ſoaps: But theſe operations are difficult and exhibit many ſingular appearances, 


metal is eliquateJ ; and the remaining ore 
is afterwards ground, waſhed, and (melted in 
the ordinary method, 

The lead of Willach is the pureſt of any 
known, Schlutter aſcribes its great purity 
to the methe d uſed in extracting it, by which 


the moſt fuſible, and conſequently the pureſt 


art of the contained lead is ſeparated from 
any leſs fuſible metal which happens to be 
mixed with it, and which remains in the 
roaſted ore, This method requires a very 


large quantity of wood. 


2. In England, le d- ores are ſmelted either 
upon a hearth, or in a reverberatory furnace, 
called a cupol. 

In the firſt of theſe methods, charcoal is 
employed as fuel, and the fire is excited by 
bellows. Small quantities of fuel and of ore 
are thrown alternately and frequently upon 
the hearth. The fuſion is very. quickly effect- 
ed ; and the lead flows from- the hearth as 
faſt as it is ſeparated from the ore. 

3. In the ſecond method practiſed in 
England, pit-coal is uſed as fuel. "The fur- 
nace is repreſented by Fig. 14. and 15. 
PlaTE ll. The ore is melted by means of 
the flame paſſing over its ſurface ; its ſulphur 
is burnt and diſſipated, while the metal is 
ſeparated from the ſcoria,. and collected at 
the bottom of the furnace. When the ore 
is well cleanſed and pure, no addition is 
requiſite ; but When it is mixed with cal- 
careous or earthy matrix, a kind of fluor 

r fuſible- ſpar found in the mines is gene- 
rally added to render the ſcoria more fluid, 
and thereby to aſſiſt the precipitation of the 
metal, When the fuſion has been continued 
about eight hours, a paſſage in the fide of the 
furnace is opened, through which the liquid 
lead flows into an iron ciſtern, But imme- 
diately before the lead is allowed to flow 
out of the furnace, the workmen throw;upon 
the liquid maſs a quantity of ſlaked quick- 
lime, which renders the ſcoria fo thick and 
tenacious, that it may be drawn out of the 
furnace by rakes. Schlutter mentions this 
addition of quicklime in the ſmelting of lead- 


orcs in England, but thinks that it is in- 
tended to facilitate the fuſion of the ore, 


Whereas it really has a. contrary effect, and 
is never added till near the end of the opera- 


tion, when the ſcoria is to be raked from 
the ſurface of the metal, 


the SMELTING sf ORES 
Y SEMIMETALS. id 


| ANTIMONY is obtained by a kind of eli- 
quation from the minerals containing it, as 
is deſcribed in the article ANTIMONY : and 
the regulus of antimony is procured from 
antimony, by the proceſſes deſcribed in the 
ſame article, and in the article REGULUs of 
ANTIMONY. ; = 
ARSENIC, SAFFRE, and BisMuUTH are 
obtained generally from one ore, namely, 


that called ct. The arſenic of the ore 


is ſeparated by roaſting, and adheres to the 


internal ſurface of a chimney, which is ex- 
tended horizontally about two or three hun- 
dred feet in length, and in the fides of which 
are ſeveral doors, by means of which the 
arſenic, when the operation is finiſhed, may 
be ſwept out and collected. Theſe chimneys 
are generally bent, in a zig-zag direction, 
that they may better retard and ſtop the 
arſenical flowers, Theſe flowers are of 
various colors, white, grey, red, yellow, 
according to the quantity of ſulphur or other 
impurity with. which they happen to be 
mixed. They are afterwards purified by 
repeated ſublimations; while ſome alkaline 
or other ſubſtances are added to detain the 
ſulphur, and to aſſiſt the purification. 

n the ſame roaſting of the ore by which 
the -arſenic is — the biſmuth, or at 
leaſt the greateſt part of this ſemimetal which. 
is contained in the ore, being very fuſible, 
and having no diſpoſition to unite with th 
regulus of cobalt, Which remains in the ore, 


is ſeparated by eliquation. . 


Te remaining part of the roaſted” ore 
conſiſts chiefly of calx of regulus of cobalt, 
which not being volatile, as the arſenic is, 
nor ſo eaſily fuſible as biſmuth is, has beer 
neither volatilized nor melted. - It contains 
alſo ſome b ſmuth, and a ſmall quantity of 
arſenic, together with any ſilver or other 
fixed metal which happened to be contained 
ja the ore. This rouſted ore being reduced 
to a fine powder, and mixed wit three or 
four times its weight of fine ſand, is the 
2 1 ©, © powder 
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according to the ſtate and nature of the acids and ois combined. Vitriolic and 
nitrous acids, eſpecially when well concentrated, act ſo powerfully upon all 
drying, ſweet, or eſſential oils, that they produce conſiderable alterations. 
Nitrous acid inflames them, or, when not ſufficiently concentrated to produce 
this inflammation, it reduces them, as the vitriolic acid alſo does, into thick, 
reſinous, and bituminous compounds. The action of theſe acids appears leſs 
ſtrong upon the fat oils, which do not dry, and are capable of forming with 
them true acid ſoaps. But all theſe matters have been but ſuperficially ex- 
amined, and may be. conſidered, by perſons deſirous of extending chemical 
knowledge, as a new ſubject. | 

DCXXXIV. SOAP (COMMON). Common ſoap is a com- 
bination of oil of olives with fixed alkali rendered cauſtic by quicklime. 
Soap may be made by ſeveral methods, which however all depend upon the 


powder called ſaffre or zafre. See Sarrxg. ney, placed at one fide of the fire-place im- 
Or the roaſted ore is fometimes fuſed with mediately above the door through which 
about thrice its quantity of pure ſand and as fuel is to be introduced. The roof of this 
much pure potaſh, by which a blue glaſs, fice place, which is vaulted and pierced with 
-called is produced ( fee SMALT), and ſeveral holes, is alſo the floor of the upper 
a metallic maſs, called ſpeiſe, is collected at cavity. Into this upper cavity the mineral 
the bottom of the veſſel in which the matters from which mercury is to be diſtilled is in- 
are fuſed. The metallic maſs or ſpeiſs is troduced, through a door in one of the ſides 
_ -compoſed of very different ſubſtances, accord- of the furnace. In the oppoſite wall of this 
ing to the contents of the ore and the me- cavity are eight openings, all at the ſame 
thods of treating it. The matters which it height. To each of theſe openings is adapt- 
contains at different times are, nickel, re- ed a file of aludels connected and luted to- 
-gulus of cobalt, biſmuth, arſenic, ſulphur, gether, extending ſixty feet in length. Theſe 
copper, and filver, aludels, which are earthen veſſels open at each 
Biſmuth is ſeldom procured from any end, and wider in the middle than at either 
other ores but that of cobalt, It might extremity, (/ee ALuDeL and PLATE I.) are 
however be extracted from its proper ores, ſupported upon an inclined terras ; and the 
if a ſufficient quantity of theſe was found, aludel of each file, that is moſt diftant from 
by the ſame method by which it is ob- the furnace, terminates in a chamber built 
tained from cobalt, namely, by eliquation. of bricks, which has two doors, and two 
Mexcvay, when native and inveloped in chimneys. Td 
«much earthy or other matter, from which it When the upper cavity is filled ſufficiently 
Cannot be ſeparated merely by. waſhing, is with the mineral, a fire is made below, 
-diftilled either by afcent, or by deſcent, which is continued during twelve or four- 
When it is mineraliſed by ſulphur, that is, teen hours. The heat is communicated 
Ihen it is contained in cinnabar, ſome in- through the holes of the vaulted roof of the 
termediate ſubſtance, as quicklime, or iron, fire-place to the mineral in the upper cavity, 
muſt be added in the diſtillation, to diſen= by which means the mercury is volatiliſed, 
| it from the ſulphur. See CINNABAR. and its v paſſes into the aludels, where 
1 — — much of it is condenſed, and the reſt is 
.cinnabar, with which a calcareous ſtone diſcharged into the brick-chamber, in which 
happens ito be ſo blended, that no addi- it circulates till it alſo is condenſed, If 
tion is reguired to dif e the mercury any air or ſmoke paſſes through the aludels 
from the ſulphur. The diſtillation is there along with the vapor of the mercury, they 
performeti-in. furnace conſiſting of two en- eſcape through the two chimneys of the 
vities, one of which is placed above ano- chamber, T hree days after the operation, 
ther. The lower cavity is the fire-place, when the apparatus is ſufficiently cooled, 
and contains the fuel, reffing upon a grate, the aludels are unluted, and the doors of the 
through the bars of which the air enters, chamber are opened, and the mercury id 
maintains the fire, and paſſes into a chim- collected. | 
* . ſame 
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fame principle. The ſoap which is uſe] in medicine is made without heat in 
the following manner. | | x 27-0 
One part of quicklime and two parts of good Spaniſh ſoda are boiled together, 
during a ſhort time, with twelve times as much water, in an iron caldron. This 
lixivium is to be filtered, and evaporated by heat, till a phiol which is capable 
of containing an ounce of water, ſhall contain an ounce and three gros of this 
concentrated lixivium. One part of this lixivium is to be mixed with two parts 
of oil of olives, or of ſweet almonds, in a glaſs or ſtone-ware veſſel. The mixture 
is to be ſtirred from time to time with an iron ſpatula, or with a peſtle, and 
it ſoons becomes thick and white, The combination is gradually compleated, 
and in ſeven or eight days a very white and. firm ſoap is obtained. 
Soap is made with heat in manufactures where large quantities of it are 
Prepared. A lixivium of quicklime and foda is made, Put 1s leſs concentrated 
than that above deſcribed, and only ſo much that it can ſuſtain a freſh egg. 
A part of this lixivium is to be even diluted, and mixed with an equal weiglit 
of oil of olives. The mixture is to be put on a gentle fire, and agitated, that 
the union may be accelerated. When the mixture begins to unite well, the 
reſt of the lixivium is to be added to it, and the whole is to be digeſted with 
a very gentle heat, till the ſoap be completely made. A trial is to be made 
of it to examine whether the juſt proportion of oil and alkali has been obſeryed. 
Good ſoap of this kind ought to be firm and very white when cold, not ſubject 
to become moiſt by expoſure to air, and entirely miſcible with pure water, 
to which it communicates a milky appearance, but without any drops of oil 
floating on the ſurface. When the ſoap has not theſe qualities, the combination 
has not been well made, or the quantity of ſalt or of oil is too great, which 
faults muſt be corrected, | iy | 
In foft or liquid ſoaps, n or black ſoaps, cheaper oils. are employed, 
as oil of nuts, of hemp, of fiſh, &c. Theſe ſoaps, excepting in conhlilience, 
are not eſſentially different from white ſoap. | OE 
Any fixed alkalis are much diſpoſed to unite with oils that are not volatile, 
both vegetable and animal, ſince. this union can be made even without heat. 
The compound reſulting from this union partakes at the ſame time of the 
roperties of oil, and of alkali; but theſe properties are modified and tempered 
y each other, according to the general rule of combinations. Alkali formed 
into ſoap has not nearly the ſame acrimony as when it is pure; it/is even de- 
prived of almoſt all its cauſticity, and its. other ſaline alkaline properties are 
almoſt entirely aboliſhed. The fame oil contained in ſoap is leſs combuſtible: 
than, when pure, from its union with the alkali, which is an uninflammable 
body. It is miſcible or even ſoluble in water to a certain degree, by means of 
the alkali. Soap is entirely ;ſoluble. in ſpirit. of wine, and {till better in aqua 
vitz ſharpened 2 a little alkaline ſalt, according to an obſervation of Mr. 
| When oil unites with alkali in the formation of ſoap, it is little altered in the 
connexion of its principles, for it may be ſeparated from the alkali by decom- 
poſing ſoap with any acid, and may be obtained nearly in its originaFſtate. By 
the accurate inveſtigation that Mr. Geoffroy has made of Sap, by decompoſing 
it thus by trieans of an acid, he found that two ounces, of this compound. con- 
Gſt of one ounce, three gros and one ſcruple. of oil, one gros and a ſeruple of 
* ; '- STAR ” marine 
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marine alkali deprived: of all oil. and moiſture, ot twice the quantity of this: 
ſalt containing the water of its cryſtallization, and, laſtly, two gros and four 
grains of water. This latter: — of water is nevertheleſs variable, ac- 
cording to the condition of the ſoap; for it may be much mote or much deſt dry. 
Concerning the deeompoſition of ſoap by means of acids we muſt obſerve, 
firſt; that ll acids, even the weukeſt vegetable acids, may oecaſton this decom- 
polition, becauſe every ont of them has a greater affinity than oil with fixed 
alkali. Secondly, theſe acids, even when united with any baſis, __— 
fixed alkah, or the inflammable principle, are capable of oecaſioniug the” fam 
decompoſition. whence all n ſalts, all ſalts with baſis of eatrh; and 
all thoſe with metallic baſes, are capable of decompoſing ſoap; in the ſame 
manner as diſengaged acids are; with this difference, that the oil ſeparated from. 
the fixed alkali, by the acid of theſe ſalts, may unite more or leſs intimately with. 


the ſubſtance Which was the baſis of the neutral falt employed for the decomi-- 
ſition. 5 | 5 
F may alſo be. decompoſed by diſtillation, as Lemery has-done? Whetr: 
firſt expoſed to fire, it yields a phlegm called by him a ſpirit ; which neverthe- 
leſs is neither acid nor alkaline, but ſome water which enters into the'com- 
poſition of foap. It becomes more and more colored and empyreumatic 
as the fire is-encreaſed, which ſhews that it contains the moſt ſubtle part of the 
oil It ſeems even to raiſe along with it, by help of the oil and action of the 
fire, a ſmall part of the alkali of the ſoap: for, as the ſame chemiſt obſerves, 
it occaſions à precipitate in à ſolution of corroſive ſublimate. After this 
1 the oil riſes altered, many Br if it had been diſtilled from quick - 
ime, that is, empyreumatic, te in ſpirit” of wine; at firſt ſufficiently'ſub- 
tle and afterwards. thicker. An alkaline reſiduous coal remains in the retort, 
conſiſting chiefly of the mineral alkali contained in the ſoap, and which may. 


be dilengaged from the coal by calcination in an open fire, and obtained in its 


ure ſtate. | | 

, As all oils-contain an acid more or lefs combined, which may alſo be 
more or. leſs diſengaged by the oil becoming rancid; by the action of heat, or 
by combination with other bodies, probably a portion of the alkali” of the 
ſbap-is ſaturated with the acid of the oil, eſpecially after the diſtillation of the 
ſbap. But this matter has not been ſo well examined, that we can affirm any 
thing concerning itt. ee 

55 Alkaline ſoaps are very uſeful in many arts and trades, and alſo in chemiſtry" 
andi medicine. | Their principal utility eonſiſts in a deterſive quality that yo 
RIES b arg Drege it n 2 
al, is yet / capabie of acting upon oily matters, and of tendering them a 
nacous e eee er Hence ſoap is very uſeful 85 cleanſe any 
ſubſtances from all fat matters with which they happen to be ſoiled. Soap is 
therefore daily uſed for the waſhing and whitening of linen, for the cleanſing 
of len- cloths from oil, and for whitening filk and freeing it from the reſinous 


- 


_ varniſhiwith which it is naturally covered, Pure alkaline lixiviums being capable 


of diffaiving-oils more effectually than ſoap, might be employed fot the ſame 
but when this activity is not mitigated by oil as it is in ſoap; they are 


capable of altering and even of — by their cauſticity moſt ſub- 


ſtance s, eſpecially animal matters, as - and” others: whereas ſoap 
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cleanſes from gil almoſt as effectually as pure alkali, without Ranger of alter 


ing or deſtroying, which renders it very uſetul. 
Soap furniſhes medicine with a very eficacious and valuable remedy. Til 
lately, that Mrs. Stephen's lithontriptic — has been publiſhed. phy fi- 
cians attended little to the medieinal qualities of ſuap. They ſoon found that 
ſoap, which 1s the principal ingredient of this famous remedy, is ao the only 
one which has any real efficacy. And although this remeuy has been found 
to be inſufficient to diſſolve moſt ſtones of the bladder, yet experience and ob- 
ſervation have ſufficiently evinced that it can prevent toe enlargement, or even 
the formation, of ſtones in perſ ns diſpoſed to that diſeaſe ; that it can, in a 
word, attenuate, divide, and expel the ftaney particles generated in the 
urinary paſſages, and which, are the firſt materials of the ſtone. And accord- 
ingly ſoap is frequently. uſed fucceſsfully in. theſe caſes. When ſoap was once 

difavered to act ſenſibly on the glue or binding ſubſtance of that urinary fand, 
gravel, and even of ſome ſtones, it was naturally ſuppoſed to be capable of acting 
more powerfully on other thickened: matters, which are too frequent caufes 
of many obſtinate diſeaſes. Theſe conſiderations have induced the beſt prac- 
titioners to preſcribe ſoap as a reſolving, aperitive, and deob(truent remedy ; 
and we are certain that it has been employed as ſuch with great ſuceceſs. 

From the properties of ſoap we may know that it muſt be a very effectual 

and convenient anti- acid. It abſorbs acids as powerfully as pure alkalis and 
abſorbent earths, without having the cauſticity of the former, and without op- 
preſſing the ſtomach by us weight, like the latter. | 

| Laſtly, we may perceive that ſoap muſt be one of the beſt of all antidotes 
to ſtop quickly, and with the leaſt' inconvenience, the bad effects of acid cor- 
rolive poiſons, as aqua fortis, corroſive ſublimate, cc. | 

DCXXXV. 8 8 AP (STARK E Y's). This preparation is a 

combination of fixed vegetable alkali with eſſential oil of turpentine. It is 
named from the inventor, a chemiſt, called Starkey, who endeavoring to re- 
ſolve the problem of the volatiliſation of ſalt of tartar, combined that alkali 
with ſeveral ſubſtances, and particularly with oil of turpentine, and remarked that 
from this latter mixture a ſaponaceous compound was formed, which has been 
ſuppoſed to poſſeſs many medicinal virtues. It enters into the compoſition of 
pills, named alſo from Starkey. The belief of its qualities has induced 
zer{ons to continue the preparation of this ſoap, and to endeavor; but without 
ſucceſs, to _— — aur eee; Sh 
Although fixed alkalis are not abſolutely inactivo upon effential oils, they 
Cannot however unite as eaſily with theſe, as with ſweet oils, which are not vo- 
latile. If we attempt to combine any eſſential oil, and particularly oil of tur- 


ine, with liquid fixed alkali, as in the preparation of ordinary ſoap, we 
Fall 580 — — theſe two ſubſtances cannot —— or only imperckt - * in 
long time. Starkey found no other ient for the preparation of his ſoap 
an time and __ —— which is —— you — all, coaſiſts in 
utting dry alkali into a matraſs, and pouring upon it eſſential oil of turpentine 
b+ a — mn to the breadth of two. or chree fingers. In a long time 3 
bination was compleated In five or ſi months a part of the alkali and oil are thus 
combined cagecher, and forma fort of white ſaponaceous compound. This ſoap 
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muſt be ſeparated ftom the mixture, and more of 'it will be afterwards formed 


in the ſame manner. | | — 8 
Shorter methods have been ſearched for the preparation of this ſoa p, b 
ſeveral chemiſts; and among theſe is the illuſtrious Stahl ; who confideving 
water as part of the combination of every ſoap, and even that it is a medium 
by which the ſalt and oil are united together, directs that after having mixed 
oil of, turpentine with very hot alkali, and having ſhook: them together, this 
mixture ſhould be expoſed in a moiſt place, that all the portion of aJkali which 
does not- unite with the oil may deliquiate, and be ſeparated from the part of 
the mixture that is combined; that this alkali ſhould then be dried, and new 
oil poured upon it, as at firſt; and, laſtly, that this method ſhould be con- 
tinued till the whole be reduced into ſoap ; and thus the operation will, as 
he affirms, be greatly ſhortened. Nevertheleſs, later chemiſts, not ſatisfied 
with this — of Stahl, have endeavoured to ſimplify ſtill more this _ 
ration. Mr. Rouelle the younger has publiſhed in the Journal de Medicine, that 
he has diſcovered a more. expeditious method than all thoſe hitherto known for 
the 2 of this ſoap. Mr. Beaumé has alſo publiſhed in the Gazette 
de Medicine a method of making it in a few hours. It conſiſts in triturating, du- 
ing a long time, alkaline ſalt upon a porphyry, and in adding to this ſalt, during 
the trituration, oil of turpentine. According to this able chemiſt, the thich 
teſinous part only of this oil can truly combine with fixed alkali: and this com- 
bination is effected only while the more volatile and attenuated part of the oil 
is difipated. For which reaſon, according to him, a very great quantity of 
oil of turpentine is requiſite for the formation of Starkey's ſoap, which quan- 
tity of oil is \ngetorminate as, the more — and ethereal it is, the more of 
it is required; and alſo the trituration upon the porphyry, by promoting the 
ration of the ſubtle part.of the oil, Tales Tan the operation 
of Starkey's ſoap. ;, ' 11114 » FORT! . Len 6 | 
Another artiſt ſays, id the Cazette de Medicine, that the operation may 
be much abridged, by adding to the new mixture a certain quantity of this 
ſoap ready made; which correſponds with Mr. Beaumé's opinion. Laſtiy, 
Mr. Beaumé has found. that the addition of a little turpentine, or of ordinary 
ſoap, conſiderably abridges the operation; and this alſo confirms his opinion, 
which ſeems to be very probable. We do not- mean to blame the zeal of 
theſe chem ſts in making ſo many attempts to find à method of preparing this 
ſoap quickly, but we confeſs that the importance of. the object does not ſeem 
adequate to their trouble, For. in fact, what does it ſignify whether this 
ſoap, not uſed in the arts, and but little in medicine, be quickly or flowly” 
IP The eſſential point is not that it be quickly, but well done. 
Ang. do. ſpeak. our ſentiments freely. this preparation ſeems to be uncertairj/ 
and i -; n. For, beſides that the true high of Starkey, that is, the inti- 
mate com 


ate combination, of ethereal oil of turpentine with fixed alkali, according to 
the uſual 1dga of it, is a thing probably impoſſible, we believe that we may 
alſitm, that che aponaceous compo abtained by any method of mixing 

oi ef zurpegzine with. fixed alkalr do vos dong remain! in the fanie ſtats and 
by Gine aeceſfity wodergo perpetuat alterations. 

Jo be fully convinced of this truth, we may compate together not only theſe? 
ſbapz made by different proceſſes, but alſo the ſame ſoap, a long r or a ſhorter 


— 


* FE. IE N 
„ 725 
time after it has been = and we ſhall find conſiderable differences in their 

color, ſmell, and conliſtence, , We ſhall find that thoſe deliquiate, and are 

partly reſolved into liquor by the air, that have been made with a too ethereal 

dil, which is incapable of ſaturating well the fixed alkali; that others acquire 

by time a pitchy, yellowiſh, ſemi-tranſparent and ręſinous appearance, which 
contain too large a quantity of thick reſiduum of oil of turpentine. Thoſe 
ſoaps which ſeem to be the beſt made, which contain a proper quantity of oil 
of turpentine, which are neither too ethereal nor too thick, preſerve longer 
their white color and the conſiſtence of true ſoap: But they nevertheleſs parti- 
cipate more or leſs of the faults we have mentioned. Laſtly, all theſe ſoaps 
are liable to contain à conſiderable quantity of a ſort of neutral ſalt, formed by 
the acid of the oil of turpentine, united with a part of the alkali of the ſoap. 

This ſalt cryſtallizes upon the ſurface, and even within the ſoap, which in time 

becomes quite penetrated and ſtuck all over with a faline eſfloreſcence. Theſe 

bad qualities and alterations of Starkey's ſoap canonot be avoided by any 
method, as they depend on the nature of eſſential oils, which we cannot change. 

Theſe ſoaps are known to contain a volatile and ſuperficially combined acid, 

which unfolds itſelf more and more, or which is engaged more intimately with 

portion of oil, to which it gives a thicker conſiſtence. We are no leſs certain 
that the moſt ethereal part of eſſential oils, or their ſpiritus rector, is ſo volatile, 
that however attentive we may be to preſerve it, it will gradually diſſipate in time : 
in a word, we, know from experience, that all eſſential oils are drying, and are 
much more ſpontaneouſly alterable than any others; and that theſe ſpontaneous 
alterations cannot be prevented by the imperfect combination which they are 
capable of forming with an alkali. - On the contrary, this alkali, by abſorbin 
their acid, and by facilitating the diſſipation, of their ethereal part, with which 
the alkali is not capable of K a true union, can only haſten the altera- 
tions to which the oil is naturally diſpoſed. | ; 

From all this we ought to conclude, that Starkey's ſoap tis a difficult, 
uncertain, variable preparation, which is continually changing its nature, and 

conſequently its medicinal, virtues. This. latter inconvenience, although it 

were the. only one, would , be, ſufficient to make us reject this preparation. 

And. therefore, if, as is probable, a ſaponaceous ſubſtance, parcaking of the- 

properties of fixed alkalrand of an eſſential oil, would be uſeful in medicine; 

ordinary ſoap, incorporated extemporaneouſly with any quantity of eſſential oil 
which thall be judged proper, might be ſubſtituted inſtead of Starkey's ſoap. 

See Otis (Ess kN TI AL). . | 
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Þ XVIII, $SOLU,T 1.0 N. Solution | conſiſts, in an union 
formed by che integrant parts of one body with the integrant parts of another 
dy af a different nature; and as a new compound is the reſult of this union, 
we hence ſee that ſolution is nothing elſe than the act of combination. 
As the integrant parts of pne body cannot unite with thoſe of another, while 
3446 1 frict od bo mg 48 mon, zbhyoagry 25 are 10 7.58 Ui! 
| i e given to the mariti obtained ; and alſo to 
Oe e n ad alle wy phe entire... 
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Ude rie quantity of mineral alkali may be theſe, See KAaL1, and ALKALL (MixZRATL). 
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they adhere together; therefore ſolution cannot be made till, the tion of 
one of the two bodies àt leaſt is broken. And += 77 5 ation 18 
broken are neceſſarily in a ſtate of fluidity or of va an axiom has been 
a V. er non w__ wif Ani ade or, Bodies di ot A unleſs oak be 

ui 8 

The two bodies which unĩte in ſolution br vfual , wh 
— names! That body is generally c 1 
its fluidity or acrimony appe — 45 be . 3 De the * ieh * 
its want of taſte or from ſolidity appea 0 $6 be alrogether "ſtirs, is 
ſaid to be diſſolved. Thus, for example, when metal or wire is iffolved in 
aqua fortis, theſe ſolid bodies are — as being 54 ſolved, "and aqua 
fortis as the ee. But theſe ny ether ht not be irerally 
for they would give a very falſe idea of What Rl ha dent in ſolo tion. 
the contrary, we ate certain that any two bodies, ch Unite together in 
lution, reciprocally exerciſe their action one upon another, and that the unio 
which reſults from it is only the effect of the mutual rendency which they have 
to each other: that thus, in the examples Hientioned, the marble and Metal act 
as much upon the nitrous acid as this does upon them; and. Arg if they differ 
in this reſpect, thar'body, whoſe ſpecific, g * i gfeateſf, acts moſt 9 
Mr. Gellert, confideting the thing in 9 | Rs, to re * 
as ſolvents the bodies which 155 nerally Wafer as a olued,” an 
for inſtance, that ſand diſſolves alta. Provided that we uff erſtand that fs 
action of the combining bodies is mutual, it ſignifies little dt we name the 
one ſolvent, and the other the body difſo/ved : and even as" che word /olv- 
tion, talen in its moſt proper ſignificatiof, expreſſes the ſeparation of the in- 
tegrant parts of a body, we ſeem to ſpeak more clearly and accurately when 
we call that body the ſolvent, whoſe integrant parts ire already ſeparated 
before the ſolution. and chat che 30% diſelved whoſe | nregrant parts are only « dif 
united during the act of ſolution, © 

As the ſolution cannot be effected unleſs one of the two bodies at ext be be 
Auid, and as folid bodics only become fluid by the inte {omg} of the p 
.of ſome other fluid, fuch as water and gte 258 1 9 hey 11 7 
lution may be made either by the bum or oy te a) why, 'he Se 
in which the 1 * parts of 6ne bf the two bodies, or of Boyh, are diſtrib ut -d 
in an aqueous Huid, as, for inſtance, thoſe of acids, are ſolutions 25 the bund u way; 
and thoſe ſolutions in which one ot both bodies are rendered fluid by fire, 
por in vitrification, and in allays of metals with each other, are ra in th. ary- 


"The ſolution of bodies is not , unleſs Fae! of th ien party of 

one body are united to one of t got arts of Pee Hebt pe 
of the two bodies be tranſparent. we inter to have, af er 1 motyal ol 

a tranſparent compound, as happefis in "he ſolutions of calcareovs ſtones ey f 

acids, and of thoſe of earths Alkalis. As therefore the ſolution of ſpap 


* 5 4 is always a little opake and rhilky, it ought not to be confidered' as” 


The ſame may be ſaid of ak. that te not perfectly tranfpafent. 
Thel n of tranſparency e ty the from the parts of the ſand of flit 
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— mattels, fuck ds BARK netälie caltes, particularly calx of tin, 
which reſiſt the action of ſalts. | 

* che ſalurioh of two Rr & by. o one whe, can only. be effected by the at- 

ivn-of 7 7 which t eir int be parts, have, 13 each ocher, hence, 
af 5 theſe parts FEA 10000 0 155 toge ther: hence alſo heavy 
bocies n de che 175 in & the. g ng og d light eſt i liquids, when they are- 

oo; diſſd ved" By Other. Bar 1 corroſive ſubl. mate, which is 

heavy,” TN 15 ſpended by ſpirit of Wine, .which, keeps it diſſolved, 
A this lt vel light. 52 G 5 10N begs e T by th 
XX Soot is 4 ollecti ubſtances formed by t 8 
matter rcd e ef infta habe bes 'byt w OS have eſcaped combuſtion, 
from not havin 9 1 We with the air. "This Harke 2 * 
itſe ff td tlic intern Parfac 0 chimneys, i is "alway 8 of a black color, more 
lefs* brownifty.” Thy color it receives from” an oil a is Rd and half a: (2h 
to rhe ſtate of coat.” 

As all inflammable bodies undergo 12 total decompoſition during their inflam-- 
mation, all rhe volatile brinci . which WE contain, and. even, a part of the 
flxect pridciples "of at means of th zofe whic Are volatil e, are raiſe ed. In pol 
ſome paft of Which burns wien ae is totally di iat "uf ae „an 
another part! is ſublimed and adheres to the firſt cold b yell It meets. 

Söot is, as we have now o ler ved, the portion of rang which is of be 
to black ſmoke, aß which has not been inflamed from want of ſuf-- 
ficient contact wich air. For if the vapors exhaling from an inflammable body 
ſtrongly heated were ſo rarefied that each of their parts ſhould be altogether 
forrounded by alt, they would all burn with flame, and then we ſhould have 
no ſmoke or ſoot; of ar leaſt this ſoot would Se be black, and would contain 
nothing inflatable. For which reaſon, the greater quantity of air is ad- 
mitted amongſt bodies which burn with flame, the leſs ſmoke and ſoot we 
have; and aſſo, the foot etding even from bodies of the ſame kind muſt 
be very different accor ing to the manner in which they are burnt. In 
general, we can fay nothing d at will be coriſtantly applicable to the nature and. 
principles of ſoot, as its differences ariſe not only from the cauſes above- 
mentioned, but a from the nature of the 1 ſubſtances which. 
produce ir. Thus vegetables, from which little or no volatile alkali is ob- 
rained, "muſt furniſh' a ſoot different fro, that of animal matters ; and the 
foot of” a pure oil muſt be different from that of | a plant contaioin 
on irs principles, But theſe differences have not yet been obſerved,. I 

have not attended to this ſubject. 

ape khow only that the. ordinary ſoot of « chimneys i has, an acrid; þitter, em om 
reutnatic, and diſagrecable taſte; that water Eh 2 from it a d 
colored matter, which ſhews that it contains ſaline, oily, — = 1 
that it is capable of being again burnt * vividly | wi 
when chimneys are ſet on fire. 

II this foor be diſtilled in a'tetort, we oben from it phlegy ,. volatile alkali, 
pany conerete and partly liquid, a black Iran” oil, and i in the. ret: 
much coal temains, f from which fixed Alkali may be ext rated. 8 by incineration 
and Ixiviation. Some. 2 alſo may poſlibly be obtainable W Res. 
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and generally towards the end of the diſtillation, when the heat is ſtrong, a 
, © hon att Soar 
As every ſoot, even that which, proceeds from vegetable matters, contains a 
good deal of volatile \alkali, we may infer, that the principles of vegetables 
ffer, by combuſtion in an open re, changes ſimilar ſto thoſe 4 — ed by 
putrefaction: Beſides, the quantity of fixed coal which, remains after he Fr 
fillation of ſoot, and which turniſhes a fixed alkali, together with much earth, 
by incineration, ſhows that a vey conſiderable quantity of the fixed principles 
of inflammable dodies is carried off, and even raiſed to a great height, by 
means of their combuſtion with flame: but, as we have 4 very dif- 
ferent; and the matter is but little known, and Wei further reſearches. 
r , er toe in 
DexLI. S PA R. Naturaliſts and chemiſts haue given this name to, 
certain cryſtallized ſtohes, more or leſs tranſparent, which generally do not 
ftrike fire with ſteel, and which are found plentifully within the earth, but more 

eſpecially in mines of metals. nated thn: hs 
Under this general name many ſtones are comprebences becauſe they have 
the general properties we have mentioned, and becauſe they , reſemble each, 
other by the form of their cryſtallization, in which we always perceive ſhining 
plates, like mirrors; but ſome of theſe ſtones are very different from others. 
Some ſpars are entirely ſoluble with efferveſcence in acids, forming ſelenites 
with vitriolic acid, deliqueſcent ſalts with nitrous and marine acids, and con- 
vertible into quicklime by calcination. Theſe ſtones are juſtly called calca- 
reous par. F 
ter, although entirely ſimilar to theſe in appearance, do not efferveſce 
with acids, are eiae as gypſum and ſelenites are, and are, in fact, true 
felenites compoſed of vitriolic acid and calcareous earths. heſe ſpars are 
eſſentially different from the former, and ate be, or ſelenitic ſpars, _ 
Other ſpars are neither calcareous nor ſelenitic, do not loſe their tranſpa- 
rency in the fire, and ſeem to be of the nature of zalc. 3 
- Laſtly, a kind of ſtone, cryſtallized in mirror. like plates like a true. ſpar, is 
atmoſt' opake, is indiſſoluble by acids, and is ſo much harder than 7 
ſpars as to be capable of ſtriking fire with ſteel. This ſtone is fuſible without 
addition, by the action of a violent fire, into a ſemi-tranſparent white matter. 
This ſeems to be the kind that Mr. Wallerius, Mr. Pott, and other German 
authors, call fu/ible ſpars. They alſo mention another ſpar which is compact, 
breaks like glaſs, and melts without addition. From the deſcriptions given by 
moſt authors we cannot eafily diſcover what they mean by fuſible ſpar, and 

by quartz. par. Theſe matters have not yet been ſufficiently examined. 
From the properties of all the ſubſtances called ſpars we may conjecture, that 
they are ſtones of all kinds, very different from each other, which being formed 
in metallic grounds, have contracted, either by the mixture of ſome metallic 
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.- (5); SoRREL.. The leaves of this plant which two ounces, two drams and one 
from the expreſſed, juice by cryſtallifation, ounces and fix drams of an impure ſaline 
From twenty s of freſh fortel-leaves mals, we e obtained. Se SALT (Esskx- 
Neumat fin 2 F- Is or juice, f MY Tar) of SORREL. eier Sato 
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earths, or even by a metalliſation begun in their own earth, ſome properties 
common to all, or, at leaſt, to the greateſt number. e | 

Theſe properties are, 1. A certain form of ſhining laminæ in their cryſtalli- 
zation, which appears even in thoſe, the figure of whole” cryſtals ſeems leaſt 
diſpoſed to receive this form, as in thoſe which are ſtriated; for ſparry la- 
minæ are diſtinguiſhable at the extremities of the ſtriæ, or bundles of ſtriæ, 
of which theſe ſpars are compoſed.” to rr 27 gh 

2. A 2 ſpecific . gravity than of all other ſtones. Some ſpars, eſpecially 
thoſe = ed hearty ſpars, are lo very heavy, that they come near in this reſpect 
to metals. 

3. A greater fuſibility than of other ſtones; for, beſides thoſe ſpars which 
are fuſible without addition, the mixture of ſpars facilitates the fuſion of moſt 
other earths and ſtones, and they are accordingly uſed as fluxes in the ſmeltin 
of moſt metallic ores. Probably for this reaſon theſe ſtones have been called 
fluors by many mineralogiſts and metallurgiſts. 

Laſtly; many ſpars are found colored by metallic principles, and imitate the 
colors of the ſeveral precious ſtones, although they are leſs beautiful and vivid. 
We ſhall not enter into a more particular detail concerning ſpars, becauſe 
what is further known about them rather belongs to natural hiſtory than to 


chemiſtry z beſides that 
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(t) Sraxs This name is given to many 
ſtones of different properties and appear- 
ances, which do not poſſeſs conſtantly an 
one common character or maik by whic 
they may be certainly diſtinguiſhed from 
other ſtones. ' In general we may obſerve, 
that they are moſt frequently found in mines, 
and that oy generally coaſiſt of ſmooth 
and ſhining plates or laminz ; that fome are 
tranſparent, and others opake ; that ſome are 
colorleſs, and others are tolored ; that they 
are cryſtallized in various determinate figures, 
or poſtefs no determinate ſhape; and, laſtly, 
that they differ ſo much in hardneſs, denſity, 
degree of fuſibility, and in their molt eſſen 
chemical properties, that they cannot be con- 
ſidered as forming a diſtin& claſs of foffil 
ſubſtances. We need not wonder, there- 
fore, that authors, eſpecially thofe who have 
not been much 'accuſtomed to the examina- 
tion of foſſil bodies, ſhould have given very 
confuſed and indiſtinct deſcriptions'of ſpars. 
Many of them have not been ufficiently ex- 
amined ; but thoſe,” of which we have ac- 
quired ſome knowledge, we ſhall endeavor 
to diſtinguiſh into their ſeveral different 
kinds, and deſcribe more diſtinctly than is 
done in the preceding article. "fy | 


- 


The feverd! ftones to which the name of 
ſpar has been given are, the calcareons, the 


5 


Obfrau, the fuſible ſpars, and felt ſpar. 


our knowledge of ſpars is very indiſtinct. (7) 


1. Calcarenus ſpars are (oft, heavy flones, 
which have the common chemical properties 
of calcareous earth. Their texture is lami- 
nated. Some of them have'no' determinate 
figure, and others from their form are called 
pads 7 idal. Some ſpars, called dbg's- tooth - 
par, have a pyramidal figure; but when 
taeſe are broken, their fragments ſhow the 
tiey alſo conſiſt of rhomboidal particles. 

ome: rhomboidal ſpars are tranſparent, 
others are opake ; ſome are colorleſs, and 
others are colored; laſtly, fome of them 
have a 1773 5 ty of refracting doubly 
the rays of light which paſs through them, 
and thereby of repreſenting any ovject, as, 
for inſtance, the letters of a book, ſeen 
— it, double. This ſpar has been 
alled ind cryſlal, or refracting par. I 

figure is that 2 an 4M _—_— 
contained within ſix'parallelogram fides and 
ht ſolid angles. Each of the obtuſe angles 
of the paralleſograms is 101 degrees and 92 
minutes; and each of the acute angles is 78 
degrees and 8 minutes. Theſe are the di- 
menſions given by Sir Iſaac Newton of the 
angles of the ſides of the refrating Ypar z 
and I have found them to —.— exact 
ly with thoſe which I have ſeen. r 
| Caleareous ſpars may be diſtinguiſhed 
from others by efferveſoing with geids. 

2. Gypſeous er ſelenitic ſpars, Theſe are 
A gypleous 
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DCXLII. SPELTER. Zinc is ſometimes fo called. See ZIxe. 
DCXLIII. SPERMA-CETI (a) 
LCXLIV. SPIRIT. The name of ſpirit is given in ral to all 


liquors obtained from ſubſtances by diſtillation, Spirits are of three principal 
kinds, namely, infammable ſpirits, acid ſpirits, and alkaline ſpirits. | 

The claſs of in3ammable ſpirits includes the moſt volatile and thinneſt part 
of eſſential oils z the principle of ſmell, or the ſpiritus reer of plants; and 
ardent ſpirits, or the ſpirit obtained from wine, beer, and all liquors which 
have undergone the /piriiuoxs fermentation. ; 

In the ſccond claſs are all acids obtained by diſtillation of minerals, vege- 
tables, and of animals. Such are, 1. the acids of ſulphur, vitriol, alum, all 
which are the ſame acid, namely, the vitriolic, and the acids of nitre and of 
cominon falt. They are called /pirit-of ſulphur, ou of vitriol, ſpirit of witre, 
&c. without ſpecifying that they are acids. 2. The acids of vinegar, and of 
all liquors which have undergone the acetous fermentation, and the acids abtained 
in the diſtillation of vegetables, and of certain animals, as flies, ants, & c. 


Jheſe ſpirits are commonly called acid ſpirits, as the acid ſpirit of guiacum, the 


acid ſpiriis of ants, Kc. becauſe 
ſpirits that are not acic. 


gypſeous earth, diſtinctly cryſtallized, The 
form of the cryſtals, is rhomboidal. They 
are alſo called ſelenites and glacies Adariæ. 
Sometimes theſe ſpats aſſume other forms, 
They are very heavy. Se SELENITES, and 
GLracits Man. 
3. Nuſale ſpars, called alſo Auorg. Under 
prehended of 


this name many ſtones are com 


different ſhapes, appearances, and perhaps n 


properties. Their general properties are 
deſcribed. under the article FLUOn. They 
are moſt frequently found in mines, and 
are much uſed to facilitate the fuſion of ores, 
Several fluors acquire a phoſphoric, pre perty 
by calcination with inflam 
Such is the Belognian flan-; und allo 9 
white, heavy, friable, fuſible ſpars, as Mr. 
Margraaf found. This chemiſt diſcovered, 
by analyſing the Bolognian ſtone, and other 
fuſible ſpars. capable of receiving à phoſ+ 
phoric quality, that they conſiſt of a gp · 
ſrous earth united with a (nal nag 
clay. He alſo found, that ſeveral fu ble 
' ſpars could not receive the phoſphoric. qua- 
ty ofithe-Bolognian ſtone. What the cauſe 
of this difference is, and whether they all con- 
6#- of the ſame conſtituent; parts as thoſe 
analyſed by Mr, Margraaf, has not yet been 
diſcovered. See Fruor, i 
4. FRelt-jpar, Spatum ſcintilluns. This ſtone 
differs from all che foregoing, in being ſo 


p ble } matters. 


the ſubſtances, which furniſh them yield allo 


: 
: 


hard as to be capable of ſtriking ignited 
ſparks from ſteel. For which reaſon it is 
referred by Cronſtedt to the ſiliceous claſs. 
of earths, and is by him called rhombicguartz; 
becauſe the particles of which it cdnſilts 
ſeem tg be parallelopipeds, each of which is 
contained within fix rhambic or rhomboidal 
ſides: Its colors are various, white, grey, 
and red. , op 
Several other ſoſſil ſubſtances conſiſt of 
large plates, and are therefore ſaid to have 
2 ry texture. Such are ſome kinds of 
talk, of horn-blend, of quartz, of amian- 
thus, and ſome calciform ores of metals. 
(u) SPERMA-CETI is a, white, flak 
unctuous ſubſtance, obtained from the heads 


of whales. It is altogether ſoluble in oils; 


but is not capable of being diſſolved by 
cauſtic alkalis, and of forming ſoaps, as 
other oily matters may. By diſtillation it 
may be entirely raiſed, without leaving any 
eſiduum. From four ounces of ſperma- 
ceti three ounces: and a half of oil, and a 
drachm and a half of phlegm, were diſtilled. 
The -oil | diſtilled is not black, fetid, and 
empyreumatic, like that of other animal 
ſubſtances, but clear, 1 and of the 
conſiſtence of butter. Sugar does not render 


ſperma- ceti perfectly miſcible with water: 
but this may be better done by means ot 


yolks of eggs. Neuman. 


6 ol 231 


„ © &# % 


DCXLV. SPIRIT (ARDEN T). Ardent ſpirit, called alſo 
ſpirit of wine, becauſe it can be only obtained trom ſubſtances which have 
undergone the vinous fermentation, is a. very light, very volatile, very fluid 
nere 8 white and limpid, and of a ſtrong, penetrating, agreeable taſte 

This ſpirit may be eaſily inflamed, without being previouſly heated. Its flame 

is light, white in the center, blue at its edges, and not very luminous. It is 
not accompanied with any ſmoke or ſoot. It burns without noiſe, and without 
any ſuffocating or other vapors. an | 

Spirit of wine perfectly pure, for of that 1 ſpeak, burns alſo entirely, with 
concurrence of free air, without leaving the leaſt veſtige of coal, or of any. ſaline, 
earthy, or other reſiduum. wor bane 

Although ſpirit of wine be altogether inflammable, it is nevertheleſs miſcible 
with water without any intermediate ſubſtance, and in all proportions, which is 
a ſpecific character of this liquor; for it is the only ſubltance of the kind 

known which is poſſeſſed of theſe properties. 1 

If - m6 of wine be expoſed to heat in cloſe veſſels, it does not inflame, but 
is eaſily reduced into vapors which paſs in diſtillation, , Theſe vapors, when 
collected, are entirely the ſame ſpirit, of wine as before diftillation, without 
having received any alteration or decompoſition, however frequently the ope- 
ration may have been repeated. ee, 

Juncker ſays, that if ſpirit of wine be burnt in a tubulated retort, to which 
a large glaſs receiver has been adapted, it will be changed. into a very ſubtle 
vapor, which condenſes in the receiver, and forms a liquor ſimilar to pure 
water. h * | | | 

Boerhaave affirms, that when the vapor of burning ſpirit of wine is collected 
by an apparatus of proper veſſels, it is nothing but very pure water. 

The following are the principal properties of ſpirit of wine telatively to 
2 r FA | oO 8 

It ſeems to have no ſen ion upon earths, or upon metallic matt 
even upon many neutral ſalts; but r ali pos kong my — 
it exhibits remarkable phenomena eee. | 

Spirit of wine unites with all acids,z and by this union the acidity of theſe is 
diminiſhed. Accordingly, the acids thus combined with ſpirit of wine are 
called dulcified acids. See War of RAREL ; Syirir of Nirxs, and Spinir 

f Saur (Dulcirizp). Ik 

But when it is mixed in certain rtions with concentrated acids, and 

diſtilled, at leaſt, with moſt of them, 12 receives from them, and produces 
h 5 A2 Furſt 


11 
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Firſt of all, ſome of it paſſes over dephlegmated as much as it can be with- 
out being eſſentially altered; afterwards it loſes part of the water eſſential to it; 
conſequently the nature of the remaining part is changed, and it is converted 
into a liquor, the properties of which ſhew, that it is as much approximared to 
the nature of oil as it is removed from that of ſpirit of wine. This liquor, 
which is very fluid and very volatile, is called ether, which is, according to 
what we have ſaid, a ſubſtace exactly intermediate betwixt ardent ſpirit and oil. 
See ETHER. | | | | 

After this, the ſpirit of wine, or its mixture with acids, acquires all the 
characters of oil, or rather becomes a genuine oil. 
Acids, on their fide, receive from ſpirit of wine, eſpecially after the forma- 
tion of ether, all the alterations which they uſually receive from oils with 
which they have been treated and diſtilled. Se ETHe. 4 ada 

Very ſtrong and dephlegmated alkalis act ſingularly upon ſpirit of wine, and 
are even capable of decompoſing it, when aſſiſted by a certam degree of heat. 
They deprive it, firſt, of all its ſupe rabundant water, then of the water it con- 
tains as a principle, and, laſtly, they reduce it to the condition of a true oil, with- 
out making it paſs, as acids do, through the intermediate. ſtate of ether. See 
TincTurEt of Sat of TaR TA. em Hig 

Spirit of wine is commonly conſidered as the ſolvent of oils and of oily 
matters; but properly it is the ſolvent only of one kind of oils. Theſe are the 
eſſential oils and their concretions, fuch as balſams and refins ; all which ſpirit 
of wine can diſſolve. It attacks neither the fat oils nor the oily concretions 
analogous to them, as wax, butter, fat of animals, nor even certain ſubſtances 
which ſeem to partake more of the nature of true reſins, as copal and bitu- 
mens. Ser Os and Nxsixs. Fr! ̃ 4 RA a ND Ne 
When ſpirit of wine keeps an oily matter diſſolved, it may be + tracer by 
diſtillation, if the oily matter be not volatile, or by diluting the ſolution wit 
a large quantity of water. This water, with which the ſpirit has a greater affi- 
nity than with oil, unites with it, and renders it incapable of keeping the oil 
diſſolved. Hence the oily matter ſeparates at firſt in very ſma'l globules, 
whith/are Afpertsd bh üg, the liquor, and give it the white appearance of an 
emulſion; and theſe, globules afterwards collect, forming niore conſiderable 
maſſes, by which the liquor is rendered vety cler. 
Th; ſe properties of ſpirit of wine are adyantageouſly applied to extract the 
eſſential oils and reſins of vegetable matters. N 
Accordingly, by digeſting in ſpirit of wine aromatic plants, for inſtance, 
thyme; lavender, 'roſtmary, 8 A ſpirituous liquor is obtained, impregnated 
with the ptincĩple of the ſmelt, and with the efſentiaÞ vil of the plants. Theſe 
ſpirituous aromatic waters, made by infuffoh, ſerve for ſeveral purpoſes in 
medicine. They are generally colored by a part of the extractive matter of 
the vegetables, which the ſpirit of wine alſo diſſolves, or by ſubſtances of 
elifferent colors which reſide in the reſinous ſubſtance. They have hence been 
called iindbures. Sce TincTuRE.. neee 
By diſtillation is obtained from ſpiritubus tinctures à ſpirit of wine much 
impregnated th the principle of ſmell, and with the thinneſt and moſt volatile 
part of the eſſential oils, but free from all exrraftive or coloring matter; 
- becauſe theſe latter are nat ſufficiently volatile to riſe with ſpirit of wine. 4 his. 

* g Pirit 
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ſpirit of wine is called by the general name aromatic ſpirituous diſtilled water, 
or only by the name of water, added to the name of the plant employed: 
hence: the names ot lavender-water, roſemary-water, &c. Waters are allo made 
of ſev-ral plants, and are diſtinguiſhed by particular names, as vulnerary- 
water, imperial-water, &c, Theſe waters are intended for medicine and for the 
toilette. We may find the details of theſe preparations in books on pharmacy, 
and particularly in Mr. Beaumes Elements of Pharmacy. 

When a tincture has been diſtilled, we may find at the bottom of the 
veſſel the reſinous and extractive part which the ſpirit of wine had diſſolved. 
Theſe ſubſtances have undergone ſcarcely any alteration, becauſe they have 


been expoſed only to a very mild heat. Theſe are extracts of plants made by 


ſpirit of wine. See ExT&acT. 
If, inſtead of ſubjecting to diſtillation the ſpirituous tinctures of vegetables, 
they be diluced with a large quantity of water, the reſinous part may be very 


well obtained pure and ſeparate from the extractive part. This latter part 


being equally ſoluble in water as in ſpirit, remains diſſolved notwithſtanding the 
addition of water, while the former part ſeparates, as we have faid, and forms 
a reſinous maſs. 2 
By this method are obtained the reſins of jalap, of ſcammony, of guiacum, 
and of many other vegetable matters; and theſe reſins, not having undergone 
the action of fire, are not altered, but remain in the ſame ſtate in which they 
exiſted in the vegetables. | 

Spirit of wine diſſolves alſo very well certain ſalts, as ſal ammoniac, corroſive 
ſublimate, ſedative ſalt, and perhaps many others which we do not know of; 
becauſe this matter has not been much examined: but this ſpirit has little or no 
action upon other ſalts, as common falt, Glauber's ſalt. nitre, concrete volatile 
alkali, &c. It does not diſſolve matters purely gummy and gelatinous, or, at 
leaſt, ir diſſolves but a ſmall quantity of them; and as all theſe matters are 
very ſoluble in water, and as water has a ſtronger affinity with ſpirit of wine 
than it has with theſe matters, hence this ſpirit may be employed to ſeparate 
theſe matters from water. For this purpoſe we need only to add a good deal 


of the ſpirit of wine to the water, which keeps them diſſolved: the ſpirit then 


ſeizes the water, and obliges the gummy, gelatinous, and ſaline parts « hich it 
contained in ſolution to ſeparate from it. The reverſe of all this paſſes in the 
ſeparation of oily and reſinous ſubſtances from ſpirit of wine by means of water. 


Spirit of wine coagulates the whites of eggs and animal lymph, by ſeizing upon, 


the water which they contain. 5 

The ſame may be ſaid of the coagulum formed by mixing ſpirit of wine with 
concrete volatile alkali, diſſolved by the ſmalleſt poſſible quantity of water. 
This coagulum, which is formed ſuddenly upon the mixture of theſe two 
Kquors, and which is known in chemiſtry by the name Offa Helmontii, is 
nothing elſe than a ſudden cryſtallization of volatite alkali, occafroned by th: 
-addition of ſpirit of wine, which ſeizes the water in which that | alkali was dif- 
folved. The ſame may be ſaid of the cryitallization. of all ſales, which. may be 
inſtantaneouſly effected by the means of pirit of wine. See Crvsvra iuzatiION. 

From what has been ſaid concerning the diſſolving power of ſpiriciof wine, 
we may judge of its great utility in ehemiſtry in extractions and ſeparations. 
K is particularly very uſeful in the analyſis of vegetables and animals: by men- 
Ae ? ftruums 
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ſtruums. By relle ding attentively on the properties of this ſolvent, many 
nalyſes and ſeparations which tend to the progrels and perfection of chemiſtry 
may be improved. | 

e ſhail finiſn this article by ſome reflexions on the nature of ſpirit of wine. 

Stahl and moſt chemiſts believe, that ſpirit of wine is SM of a very 
attenuated and very light oil, intimately united by means of an acid with 
a larger quantity of water than that which enters as a principle in the com- 
bination of et. | Re 
Juncker, on the contrary, appears to admit no other inflammable matter in 
| * of ee than phlogiſton united with the aqueous principle by means 

an acid. 

Laſtly, Mr. Cartheuſer poſitively advances, that ſpirit of wine is compoſed of 
pure phlogiſton, not in an oily ſtate, but immediately united with the watery 
principle alone. | | 

This diverſity of opinion amongſt the ableſt chemiſts proves, that the true prin- 
ciples of ſpirit of wine are not yet perfectly known. This proceeds from the diff. 
culty of decompoſing it without an intermediate ſubſtance, and alſo from ſeveral 
phenomena, ſome of which ſeem to ſhew that it is not a true oil that enters 
as a principle into the compoſition of ſpirit of wine, but phlogiſton alone; 

while others ſeem to indicate the preſence of a true oil exifting in the pureſt 
ſpirit of wine. | 

If we mix the beſt rectified ſpirit of wine with. water, and if we allow it to 
.evaporate lowly in open air, we ſhall find upon the ſurface of the water a 
certain quantity of oil; and we have ſeen above, that a true oil may be ob- 
tained from ſpirit of wine by treating it with acids. 

But again, if we attend to the eſſential and fundamental properties of ſpirit 
of wine, to its perfect miſcibility with water, to its flame, which is not accom- 
panied with _—— or ſmoke, to the impoſſibility of reducing it without 
addition to the ſtate of co; laſtly, to this property, that when it is inflamed we 
obtain nothing from it but a matter which burns, and pure water; all which 
Properties are not ſuitable to an oil properly ſo called, we -muſt acknowledge, 
that not oil, but pute phlogiſton, is the inflammable principle of ſpirit of wine. 
We have reaſon to believe, that the oil which is ſeparated from ſpirit of wine by 
water is extraneous to it, and is only contained in ſpirit of wine, becauſe the 
means employed to purify this ſpirit are inſufficient to deprive it of all oil 
matter; and alſo, that the oil obtained from mixtures of ſpirit of wine wit] 
acids, is evidently-an artificial oil, and produced in the operation, as we may 
ſee at the word ETrzs. | 
As ſpirit of wine contains a pure phlogiſton very much unfolded, and almoſt 
diſengaged, it acts upon the nervous ſyſtem, like all the ſubſtances which con- 
_ tain a very volatile and very attenuated inflammable principle. See Wine and 
PaLoGtsrToN. It is alſo very powerfully antiſeptic : hence it is very ſucceſs- 
fully employed to preſerve from putrefaction matters ſuſceptible of it. It is 
uſed topically in gangrenes ;; and alſo for the Preſervation of dead animals, 


or parts of animals. a ben opts ve ne, 
See far Ide rediſcution and purification of ſpirit-of wine, ROT Irie A Ion. 
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DCXLVI. S FPIRIT F/ NITRE. Spirit of nitre and nitrous 
acid are two names for the ſame thing. For its properties, ſee Acid (NI r RoOus). 
We ſhall here explain the manner of diſtilling ir, or of decompoſing nitre in 
arder to obtain it. | 

Vitriolic acid, and ſeveral matters containing it, are intermediate ſubſtances 
employed for the ſeparation of nitraus acid from the fixed alkali with which 
it is united in nitre; becauſe, in general, the former of theſe two acids is ſtronger 
than the latter. In ſeveral ways nitrous acid may be obtained by diſtillation; 
which however ate fundamentaily the fame, although they vary in fome cir- 
cum ances, according to the nature af the intermediate — emplayed, 
and the required ftrength of che nitrous acid. 

The mott frequent method of diſlilling ſpirit of wine, eſpecially in great 
works, is to employ clay as an intermediate ſubſtance. As this kind of carth 
contains vitrioli acid. it is very proper far decompoſing nitre. 

Iwo parts of dry and powdered clay arc to be well mixed with one part ot 
nitre, This mixture is to be put into an earthen-ware retort, placed in a 
reverberatory furnace. To this retort a receiver is to be fitted, which is to 
be well luted, and the diſtillation is to be promoted by a gradual heat, that 
is very gentle at firſt, and raiſed towards the end fo much that the retort ſhall 
be very red-hot. | 

The diſtillers of aqua fortis uſe very few precautions, and accordingly their 
ſpirit is generally weak and impure. For, in the firſt place, they employ nitre 
of the firſt, or at moſt of the ſecond. boiling, whicu contains. always much. 
common ſalt. Hence the acid which they obtain is mixed with a conſiderahle 
quantity of ſpirit.of common ſalt. It is conſequently a kind af aqua regia. 

In the ſecond place they do not dry well their clay, by which means their 
acid is weak; although they always kcep apart the moſt watery. part which 
paſſes firſt ; this they call deph/egmating it. | 

Laſtly, the lute which they uſe for joining their veſſels is only earth formed 
into a paſte with water, a part of which falls into the receiver, eſpecially when 
they unlute the veſſels, ant renders the ſpirit of nitre turbid. But as almoſt 
all the aqua fortis which they make is for purpoſes in which the lame ac- 
curacy is not required as in chemical operations, this aqua fortis is ſufficiently 
good for the uſes for which it is employed. | 

Diſtillers af aqua-fortis: do not wie retorts, but ſtone- ware battles, with ſhort 
crooked .necks. The receivers are veſſels exactly of the ſame form. Two 
rows of theſe veſſels are diſpoſed oppoſite to each other, in an oblong furnace 
called a galley; and a wood-fire is uſed for the diſtillation, The operation laſts. 
r — od | ſtong {| of be made by 

Very good, yery pure, even very pirit of nitre may N 
the method of the diſtillers of aqua fortis. For this purpoſe nitre of the third 
bailing muſt be employed, the veſſels muſt be carefully luted with a fat lute | 
compoſed of dry clay, pounded, ſifted and formed into a paſte, with a ſufficient : 
quantity of boiled linſerd oil; laſtly, the contained matter muſt be dephlegmated 
mare than is uſual, before the luting is applied. The diſtillers attend to all 
theſo chings, when good ſpirit af nitre is required, and a ſufficient price is given. 
We may obſerve that ſpirit of nitre is never ſo high colored and . 


diſtilled by means of clay, as when obtained by the other methods, although 
it may be equally ſtrong. | 

DCXLVIII. SPIRIT ff NITRE (SMOKING). Two 
methods are uſed in chemical laboratories to obtain a very ſtrong and ſmoking 
ſpirit of nitre.. 1 he firſt is by means of martial vitriol, previouſly calcined 
till it becomes red-hot, that all the water of its cryſtallization may be expelled. 
Alſo, very pure nitre of the third or even fourth boiling muſt be well dried. 
Theſe: two matters are to be pounded and carefully mixed together in equal pro- 
portions. They are then to be poured into a good earthen ware retort through 
2 paper funnel, which paſſes into the belly of the retort, that none of the powder 
may adhere to the neck of it. The retort is placed 1n a reverberatory furnace, 
upon the bars of which is fixed an earthen diſh filled with ſand. ' To the retort 
a large glaſs balloon, in which is a ſmall hole, is to be fitted and luted with 
a fat lute. This lute is to be covered with a cloth ſoaked with another lute 
made of quicklime ſlaked in air, and formed into a thin paſte with whites of 
eggs. The whole luting apparatus is to be bound with a ſtring. Then the 
diſtillation is to be commenced with a very flow fire. The balloon will ſoon 
be filled with red vapors which are condenſed there, while another portion of 
ſpirit of nitre diſtills gradually by drops. This diſtillation is to be continued 
till the retort is red-hot, and no more vapor is raiſed. e | 
When the veſſels are cooled, they are cautiouſly to be unluted, and the 
liquor in the balloon is to be quickly poured into a clean and dry glaſs bottle, 
through a glaſs funnel ; which bottle ought to be quickly ſtopped with a glaſs 
ſtopple. 1 his is the method of diſtilling ſmoking ſpirit of nitre uſed by Mr, 
Beaume z and it is a very good one. The ſmall carthen diſh filled with ſand, 
on which the bottom of the retort reſts, is very uſeful to prevent the too ſudden 
and too unequal application of heat, which would make it certainly liable to 
be broken. The tat lute of clay and linſeed oil is not capable of being injured 

acids, and ſtops very cloſely. But as it remains always ſoft, it requires 


. | to be held by the linen ſoaked in Jute of lime and whites of eggs. 


The vapors of this ſmoking ſpirit of nitre are very elaſtic, and difficultly con- 
denſible ; for which reaſon the diſtillation muſt be ſlowly conducted, and 
muſt be avoided in hot weather. A brick wall muſt be interpoſed betwixt 
the furnace and the balloon to prevent this veſſel from being roo much heated; 
the balloon muſt be covered with wet cloths frequently renewed, and even 
' the ſinall hole of the balloon muſt be ſometimes unſtopped to give vent to 
the too rarefied and too copious vapors ; otherwiſe the whole apparatus would 
burſt with exploſion. . _ | | Let 
When we perceive that the drops ſucceed each other rapidly, and that by 
unſtopping the ſmzll hole, red vapors dart out the length of a foot or more 
with a hifling noiſe; this is à ſign that the veſſels are ready to burſt, „The 
hear then muſt be leſſened, and the ſmall hole muſt be very frequently unſtopped, 
ti!l the diſtillation be much moderated. | 
Laſtly, when we pour the nitrous acid into the bottle, we ought to be very 
careful not to ſtand in the way of a current of air, becauſe the vapors are very ' 
corroſive and: noxious. For the ſame reaſon alſo, the mouth of the balloon ' 
ought to be ſtopped: as ſoon as the liquor is poured out of it; for the fumes 
continue in it more than twelve hours. | 
| DCXLIX. 
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DCXILIX. SPIRIT (GLAUBER% SMOKING) of 
NITRE. Glauber was the firſt: chemiſt who wy diſtilling nicrous 
and marine acids — ——— * By this method we may 
obtain a nitrous acid highly concentrated; and the procefs is more eaſy, quick, 
and convenient, than the preceding. This di ought io be made in dhe 
Pans : | 

Very puro titre is to be put into ——ů— retort. Upon this 
nitre, one-third part of its weight of pure vitiole acid, rectißed, and highly 
concentrated, — poured t — 4 glaſs funnel, the talk of which ought 
to be long enough to go down * the Sly of the retort, to prevent any of 
the acid from adhering to its neck. The apparatus of veſſels is to be diſpoſed 
in the fame — in the preceding experiment, and the diſtillation is to 
be promoted with the ſame precautions; and with this difference only, that 
this diſtillation is ſooner finiſhed, and requires a leſs heat towards the end. 

The ſpirit of nitre, diſtilled in theſe two latter methods, is the ſt and 


moſt ſmoking that can be obtained. This in Glauber's manner is a hetle tefs 


red and ſmoking than the other ; although it may be as ſtrong, and even more 
fo than the other. The former is rendered ſo ſmoking by the —ͤ— rey 
the iron of the martial vitriol. Some chemiſts add ſome fort in the 
diſtillation in Glauber's manner, to render the ſpirit more ſmoki 

We may obſerve, that ſpirit of nitre obtained by any of theſe merhods_ is never 
—_— ly p — — by pee — — of marine acid, when — 

y n emp 3 we cannot prevent, in 

the Galan in Glauber's manner, ſome part of Ce ee Toe / 
with it. It muſt therefore be purified from this acid, when the 
riments require a perfectly pure nitrous acid. This pu is eaſily 
by adding ſome pure nitre to the facid, and di a ſecond time 5 
by which means Ihe ſmall — of vitriolic acid mixed with the ſpirit of 
nitre is made to unite with the baſis of the nitre, and is rendered fo fixed that 
it cannot riſe in diſtillation. We may eaſily 2 that for this rectiſication of 
che nizrous acid much leſs hear is required for the former diſtillations. 
NEARING theſe diſtillations contain a vitriolated tartar, called Jef 

duo 

The refiduum of the diſtillation of ſpirir of nitre by clay contains « virriolated 
rartar mixed with v large r tity of earth, and therefore not eaſily to be ex- 
tracted. The clay is baked, hardened, and generally very red, becauſe the 
clays en od d repoſe are This caput mortuum forma 
4 very cement uſed for pavements. Tris uſed allo, ſake of its color, 
r the colors of ſandy parterres, It is called 

Miller: | 

The refi of the by vitrio} contains vitriolated tartar, mixed 
with a pretty large quantity of the martial earth of this vitriol. Vitriolated 
tartar may — ly obtained 2 it 5 which is after- 


rations — 


D which eld thr, fo A very red martial earth 


remains, which is called 


n eee ur 8 — 


hi eben, the nitrous acid is diſengaged 
CADE ER Oe Rn lg 
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martial earth of this vitriol. But as the nitrous acid adheres but weakly to 
iron,;. eſpecially; when this metal is calcined and deprived of its phlogiſton, 
_ is in this operation, the heat that is employed is more 2 ſuffici et to dif- 
engage ij and to make it paſs entirely in diſtillation. 2 
y. the feſiduum of the diſtiVation of ſpirit of bitte in Glauber. mboe 
ner, when no iron is mixed with it, forms a very white and very pute vitrio- 
lated tartar, which may be diſſolved, filtrated, evaporated, and cryſtalliſed, | 
All theſe reſiduums generally contain allo a little nitre, which not having 
been —_——_ in contact with vitriolic acids has enred. its action, and is not 


Bel, Si HT DULGIFLED).of NI T. E. bal 
2 Fabre nitre is a mixture of one part of nitrous: acid wich two Parts 
of rectified ſpirit. off, wine, digeſted together... ( 

As. nitrous acid acts powerfully on ſpirit of wine, it is rendeted conſiderably 
milder by this mixture. It is uſed only medicinally, and is conſidered as 
aperitive, and powerfully diuretic. Bir added by _ to potions and juleps, 

till it has given an agreeable acidity. | 

- 2o-DCLA'S; Bil R LT US, REC T 0 R. The ſpiritus reftor is a very 
attenuated, very ſubtle. principle. bn bie * well of all odorifcrous, es 

peculiarly reſides, //c.; ö 


N. 34 SINE z' dus e 
Jo obtain the ſpiritus.reQor. from. 222 ſubltanoes,. theſe. matters — 
ta be diſtilled in the cucurbit or body of an alembic placed in a water- bath, 
with a very gentle heat, chat is, from thirty to thirty five degrees of Mr. Reau- 
Dare chemnomeser, till we „ what riſes in dition has little or 


jet — 120. ws; $1 90 aw Li JK Evi 11 bor * 7 1 - + . 9 Fugacion NY 
e nrioiple ſmell in Fran} Sg whe general too o and too 
Sehe obtained alone and pure, »by- any method Whatever. Accord giy it 


riſes by means of the water contained, in ſubſtances! diſtilled in order td pro- 
eure it, and is diſperſed; and oyerwkelmed in water. If the odoriferous matters 
from vhich the ſpiritus rector is required to be procured, were abſolutely dry. 
and contained no other volatile principles, & little water or —— vine ought 
deceſſarily to be added, to furniſn a. kind of baſis 10 this ſpirit), Which would 
otherwiſe be diſſipated and evaporated, ſo that it could not be collected. 
A his principle: of the ſmell of bodies is miſcible with water, with ſpirit — 
and -withy oils.» It ſeems however to be of different natutes, according to the 
ſudſtances Which furniſh it. Its properties ſnew. that it is in general compoſed 
of an inflammable principle; and of a ſaline ſubſtance, both extiemely attenuated. 
But che ſpiritus rectot of ſome ſubſtances appears 00 be more of — 
that of others more of an ouy Narures- 561 VIEV: 03-118 21151121205 | 
All matters, the ſmell of which i is quick, pungent, Ang: which, 40 not affect 
che brain and nervous ſyſtem, as, the acrid drucibrm, plants, and fubltarices 
— — ache rarer — een, no 
ſaline t 
Thale on the! contrary whoſe ſwell. is- beet, nauſeous, or rong, .vithour 
acrimony ber pungene y and; which affect the head, Ong ACE or Oc aſioning 


| hytterical or convulſive accidents; ſuch are ambergriſe, mu nn darone 
* 


15 e 2 55 1 9 deckt e 1 eh Fit fille 


babe be proven be peffortie® with a, a; * y low, 


2 
way be prevented. 


coffee, 
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coffee, opium, narcotic plants, camphor, all aromatic plants, and laſtly, the ſub” 
ſtances which undergo the ſpirituous fermentation; have, according to all ap 
nce, a ſpiritus rector, which partakes of the nature of oil. For belides 
that the effects produced by theſe ſubſtances are ſimilar to thoſe of the vapor 
of charcoal, the ſpiritus rector of ſome of them is really inflammable; as, for 
inſtance, that of fraxinella, the exhalations from which form an atmoſphere 
that may be inflamed with a lighted taper. th 
- The ſpiritus rector of all aromatic plants ſeems particularly to be aſſociated 
with their eſſential oits ; at leaſt, all theſe vils contain a good deal of it. To 
this principle they certainly owe their ſmell, and probably their volatility and 
thinneſs; for thoſe which from age, or from not having been preſerved in well 
cloſed veſſels, have loſt their proper ſmell, are at the fame time much leſs thin 
and volatile, ſince they are no longer capable of being raiſed by the heat of 
boiling water; and befides, the plants from which the ſpiritus rector has becn 
obtained. furniſh little or no eſſential oil. See Oils (EsskNri rh © enen 
The ſpirirus rector, even that'of aromatic plants, although it be of an | oily 
nature, is perfectly miſcible with water; which. can only procetd from its __ 
tenuity, or from the ſal ne principle which enters its compoſition. 1 
DEI. Sr b R. P SALT. The ſpirit of ſalt, or acida of 


common ſalt, can only be obtained by means of a ſufficiently powerful inter! 


mediate ſubſtante, to diſenzays: it from the native fixed alkali) which is tho 
balis of common falt. Vitriolic acid ũs che moſt proper and moſt uſeful inter- 
mediate ſubſtance for the diſtillation of ſpititiof ſalt. It is employed ether 
engaged in a beſts with whick-itjhas>a: lets: affinity than with that * common 
talt; ort pure in order to obtain huber ſmoking ſpirit of ſalt: . 
ef Ordinary ſpirit. of fult ĩs diſti lid by cheqnixture oi one part of — ſale 
with two parts of riet clay in the ame manneras we haut tleſoribed 
for the diſtillation of ſpirit of nitre. See SpIRIT of Nirzxz = The apirit ot faje 
obtained by this method is hne and not ſmoking, although it may be con- 
ſiderably ftrong, if the ſalt and clay have been previouſly well dried. 
Wie may: obſerve, thavartmoking ſpitit of ſalt cannot be obtained by means 
of martisl vitriol, calei ned till it becomes red, a8 is practiſed fbr the ſpirit of 
' hitre, I have tried to make this diſtillation; and although a very violent heir 
was applied, but very little marine acid was procured: The true reaſon of this 
difference is, that marine acid diſſolves, much more eaſily than nitrous acid, 
metallic earths deprived: of their phlogiſton, and adheres to them much more 
ſtrongl ly. Hence, as ſoon as the marine acid is diſen aged from its baſis 
the acid of vitriolo it applies itſelf to the martial earth of this vitriol, whic | 
retains it nb mech n more r 'Thas it is capable of retaining! nitrous 
acid.) wy ye nots[htftily 277 7: Ants yiduomib bre 
-DCLIH: SPIRIT. 8 LA UBiE Rr 8 MOK TEN G) of 
80 A L T. To chave the ſtrongeſt and 'moſt ſmoking ſpirit of ſalt, we are 


obliged to employ ploy as an intermediate the pure — acid,” as- Glauber has 


3 But this © —— — — Parmar when we we would have ſpirit of ſalt hig kghly 
entrared, is: Ve — :bockaſe) the vapat are muc 


— Able — Wer der The followidg/iis the proceſs 


ſucceſsfully — Mr. Beaums. 0 eu Freren £3 


ane fre is gd Int d tubulited feme-wirs or dick c, 
to de placed in a furnace for diſtilling | and to this retort a balloon is 5 — 
5 2 a fitted 


9 1 't 


Rrted, exactly in the fame manner as for the diſtillation of ſmoking ing ſpirit of nitre, 
See SMorxmNG S mir of NtTRE. This s is to be left till the lute has 
become fire ; then through che tubulated 2 retort, by means 
of a glaſs funnel, a quantity of rectified vitri fly diluted with a 
little water, equal to a third of the — _ 4 . 4s to be poured 
at ſeveral different times, and I ee 
after a part of the acid has been added | 

As Toon as the vitriolic acid is added, we fee white from the 
refort into the receiver. Theſe are the ſmoking ſpirit of fait — this this acid 
diſengages, even without fire; for which reaſon theſe firſt vapors ought to be 
allowed to paſs, before the ſite be kindled ; which ought not to be done till 
they are conſiderably renne too 
faſt at ft, and che veſſel ht be 

worry ramets wp rags. in the furnace, and only as much as is 
-meceſſary to continue the diſtillation. Laſtly, the diſtil lation is to be conduct - 
ed to the end with the ſame attentions which: we directed for ſmoking ſpirit 
of nitre ; and when it is finiſhed, the ſpirit of {ale is to be collected in the 
manner. 

Betwixt this proceſs and that b which a ſmoking f o vine is abteined 
in Glauber's manner, two — — may be — ory The firſt in, 
that in this diſtillation the vitriolic acid is not added till the veſſels are 
A The reaſon of this 


che 
—.— — are ſo — more diſficultiy — = 
y concentrated, that if well concentrated vitriolic acid, 
| almoſt all the marine $cid ook be 


uantity of li- 
mT for the properties ff of jk 


it lee Glouber's ſale. | 

thats — — — r 
and \difficultly obtainable. But the reſiduum of the diſtillation by vitriolie 
acid ia pure Glauber's Late. '' This ſalt 'a white faliae maſs at the bot- 
40m of the rerort. It ought to be calcined in a crucible, that any remaining 


e te cxpelted. Ic is then to be created by falution, fleration, and cryſtal 


aeg Glarker f gg eee the fk which be afterwards an; 
and ailled fo? . This name is fill continued; ſo that it is nos 


r 


called ſal mirabile, ſal mirabile Glauberi, or Glauber's falf. bee Sar of MAU 
- DCLdV; 1 #3 E SALE 
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Dulcified ſpirit of ſalt is made by mixing this acid with twice its weight of 
rectified ſpirit of wine, and digeſting this mixture during a month. 

As this acid has much leſs difpolicion than the vitriolic and nitrous acids to 
combine with inflammable matters, it cannot be ſo well dulcified as they can 
by ſpirit of wine. X 

Authors differ much concerning the methods of dulcification. The pro- 
portions are from two to five or ſix parts of ſpirit of wine to one part of {ſpirit 
of ſalt, Some authors do not ſay whether the ſpirit of ſalt ought to be concen- 
trated and ſmoking, of not; others — that a ſmoking ſpirit ſhould be 
employed. Laſtly, ſome dire& the diſtillation of the mixture, -and others are 
contented with a ſimple digeſtion, But ia whatever manner the operation is 
performed, the acid remains crude, and not much dulcified: hence dulcified 
Para ſalt is not uſed in medicine; for its virtues do not eſſentially differ 

thoſe of dulcified ſpirit of nitre, which is infinitely milder. 4 

Marine acid, al very concentrated and very ſmoking, does not pro- 
duce, when mixed with ſpirit of wine, but a very inconſiderable heat and effer- 
veſcence, and much inferior to thoſe occalioned by vitriolic acid, and ftill more 
by nitrous acid z which difference proceeds from the little action marine acid 
has upon the principles of ſpirit of wine. | | 
Theſe two ſubſtances are but little altered by being mixed together: for 
Mr. Pott having combined a dulcified ſpirit of ſalt with an alkali, obtained a 
regenerated 7 which decrepitated upon hot coals, and precipitated lead 
and filver from their ſolutions in nitrous acid into corneous metals. Neverthe- 
leſs, we are certain that a part of the marine acid contracts an union, and even 
an intimate union, with ſpirit of wine: for Mr. Pott relates, that having 
diſtilled to dryneſs the thick matter remaining after the moſt fluid and volatile 
part of the mixture had been ſeparated, he found a black, reſiduous coal, which 
cannot be obtained by diſtilling any of theſe two matters ſeparately. See 
ETnrr (Mazinz). l Ai RY b 

DCLV. SPIRIT f SULPHUR. Spirit of ſulphur is 
elſe than vitriolic acid obtained from ſulphur by burning. 

As ſulphur cannot furniſh its acid but by burning, as It cannot burn but 


e day * | 
— ne ner decompoſed during combuſtion, and that it is only one 
The true method of obtaining much acid of ſulphur is to burn it in cloſe 


1 


74 | 
veſſels by means of a ſmall quantity of nitre, as it ſeems to be practiſed in ſome 


laces. See CLyssus. (x) | AIST | 
© DCLVEL SPIRIT T VENUS. This name is given by che- 
miſts to the acid of vinegar highly concentrated, obtained by diſtilling 
verdegriſe, or cryſtals of verdegriſe, or of Venus, which are nothing elſe than 
combinations of copper with acetous acid. 18 
The operation by which ſpirit of Venus is obtained is very eaſy. Nothing 
more is required than to put verdegriſe, or cryſtals. of verdegriſe, into a retort, 
one third part of which ought to remain empty, as is uſual : to this retort a 
receiver is to be adjuſted, and the diſtillation begun with a very gentle fire: 
the firſt portions of liquor which paſs are to be let apart, as they are nothing 
but phlegm: the diſtillation is to be promoted, by gradually augmenting 
the fire, till the retort begins to be red-hot, and nothing cfcapes from it. 
The acid of vinegar paſſes in this diſtillation partly in white clouds, and 
partly in drops. This acid is very ſtrong; becauſe in general acids which are 
combined with any body whatever, are by that means deprived of all their 
ſuperabundant water. Beſides, as the acid of vinegar is fixed and retained in a 
certain degree by copper, it may be eaſily dephlegmated in the beginning of 
the diſtillation, „„ By 
Ihe ſpirit of Venus has a very vivid pungent ſmell, almoſt as ſuffocating as 
volatile ſulphureous acid.” The Count de Lauraguais diſcovered, that if this 
acid be heated in a wide-mouthed pan, and fire applied to it, it will burn en- 
tirely like ſpirit of wine, and leave no reſiduum. This experiment, added to 
the obſervations made by Beccher and Stahl upon the production of vinegar, 
thew, that ſpirit of wine enters as'a conſtituent part into the compoſition of this 
at Dos : . F ' wy IT 7 Ki 4 | g 
e) The greateſt part of the vitriolie acid 
now employed is obtained by burning ſulphur. confined. Th. (ulphur continues to burn 
The vapors of burning ſulphur are the vola- till the air contained within the veſſel and 
tile; vitriolic, or ſulphureous acid. Theſe are the nitre be no Jonger capable of maintain- 
very difficultly condenſible. For which reaſon, ing the combuſtion. 1 he vapor remains a 
ery large v Is and much time are required -- conſiderable; time before it be entirely con- 


— 
* 


very nearly, flopt, that the vapor ma be 


ia inis operation. Some artiſts uſe leaden, 


and ethers uſe glaſs veſſels. The bottom of 
e.ch of theſe veſlels is covered with a little 


watet to aſſiſt the condenſation of the vapor. 


Above the Water is placed a ſmall veſſel 


capable uf; containing a few pounds of ſul · 


pbury.ta, which à ſmall portion of nitre is 
Lade by ſome artiſts, becauſe by this addi- 
tion, 4 larger quantity of ſulphur may be 
burnt without acceſs of freſh air. The 
veſſels-are to bo filled with the vapor of hot 
water, and their ſides wetted with the con- 


. 


denſed ſleam: them the ſulphur is to be 
kingled by touching it Mith a redrhot iron: 


the vapor of the burning ſulphur riſes flowly ; 
and when it has riſen as high,as 
of the great veſſel, this miſt 


ſtopt, or 


- 


e, mouth , 


cenſed, notwithſtanding that this conden- 


ſation is facilitated by the water in the 


veliel, and eſpecially by the ſteam of water 
with which the veſſel was previouſly filled. 
When all the vapor of the tulphureous: acid 


is at laſt 'condenſed, the ſulphur is to be 
again kindled, and more added if it be ne- 


ceſlary, and the proceſs repeated as before. 
When a ſufficient quantity of acid is col- 
lected, it is to be taken out of the veſſel; 


and after it has loft its ſulphureaus or volatile 


quality by -expofure to air, it is conten- 
trated and rectified dy diſtillation. | See Acip 
(Vir&Ioi1c); Acta (V oLATILE/SULPHv=- 
EOS), a, CONCENTRATION of Vitki- 


ore See 0 BO ; Ane 2} 


acid, 
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acid. The Count de Lauraguais alſo obſerved, that ſpirit of Venus we I concen- 
trated, caſily cryſtallizes without addition; and this obſervation has been ſince 
confirmed by the Marquis de Courtanvaux. See FERMENTATION (AC1D), and 
VINEGAR, | | | 3 . 

As the laſt portions of the acid of vinegar adhere pretty ſtrongly to the 
copper in the verdegriſe, and to the cryſtals of Venus; and as we zre obliged 
to give a ſtrong degree of heat to expell them, they then raiſe along with them 
a ſmall quantity of this metal, which gives a greeniſh color to the ſpirit of 
Venus: but it is eaſily freed from theſe cupreous parts by a ſecond diilillation 
with a very gentle heat; and then it becomes very white. 

The acid of vinegar, thus concentrated, has many other properties worthy 
of attention; amongſt others, thoſe of forming ether when diſtilled with ſpirit of 
wine. See ETHER (Aczrous), and VineGar (Rapical). | 
We muſt obſerve, that when verdegriſe is employed for the preparation of 
| ſpirit of Venus, we obtain very little of this ſpirit, and that it is more oily chan 

when it is obtained from cryſtals of verdegriſe, which furniſh nearly one half 
of their weight of the ſpirit. _ | | 

After this diſtillation, we ind in the retort the copper which had been the 
baſis of the cryſtals of verdegriſe. This copper is divided into very ſmall parts, 
which, howeyer, are agglutinated into lumps that are very friable. Its color 
is blackiſh, which proceeds from a covering of coal that it has received from the 
oily matter of the vinegar, which is decompoſed towards the end of the diſtil- 
lation. Mr. Beaume obſerves, that this coal is eaſily kindled by the appli- 
cation of fire, and burns, like tinder, upon the ſurface of the copper. - 

1 his copper, not having loſt any of its phlogiſton, may be eaſily fuſed into 
an ingot of red copper. We-ought only to add a little black flux, to prevent 
or repair the calcination which- may be made during its fuſion, 

DCLVI. SPIRIT of WINE. See Sriarr (ArvpenT). 
DCLVIII. SPIRIT f VINEGAR. Se Vinecar (Dis- 
TILLED)- 3 ves 15. 1 i 1 7 b 
DCLIX. SPIRIT f VITRIO IL. This name is given to 
the firſt. portions of phlegmatic vitriolic acid which paſs in the diftiJation of 
vitriol, or in the concentration of vitriolic acid. The name is given in general 
to every dilute vitriolic acid. | | 

-DCLX. SPIRIT (VOLATILE) of S ATL. AM- 
MONIA'C. The volatile ſpirit of ſal ammoniac is the volatile alkali 
that is the baſis of ſal ammoniac, and that has been diſengaged by means of 
ſome intermediate ſubſtance, which alſo has taken from it ſome of its oily prin- 
ciple, by means of which it was capable of a ſolid or concrete ſtate; hence 
this ſpirit is always liquid. t ed e | 


The intermediate ſubſtances which have the property of producing this alter- | 


ation upon volatile alkali are ſtony and metallic calxes. If two parts of - quick- 
] me flaked in the air, or of minium, be mixed together with one part of fat 
ammoniac, and if this mixture be diſtilled, a fluor volatile alkali will be ob- 
tained in form of a very quick and penetrating ſpirit. WI 

Mr. Schloſſer, in his Diſſertation on the Fuſible Salt of Urine; ſays, that 


- 


the volatile alkali which ſerves as a baſis to the phoſphoric acid in this falt is 
always fiuar, whether it be diſengaged by fire alone, or by any intermediate 


ſubſtances 


3 
f 
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ſubſtance z and that conerete volatile alkali combined with this acid can never 
afterwards be obtained but in a fluor ſtate; which ſhews, that the phoſphoric 
acid has the property of taking from volatile alkali the matter by means of 
which it is cryſtallizable. See for the properties of volatile ſpirit of ſal ammonia, 
ALKALY (VeLatTIL2), and AMMONIAC (Salk, 

DCLXI. ST E E L. Steel, conſideted chemically, is nothing elſe than 
iron reduced by art to a particular ſtate, which occaſions ſome changes in its 

pertiesz but theſe properties are eſſentially the ſame as thoſe of iron; that 

15, iron and ſteel are not two different metals, but the ſame metal in two dif- 
ferent ſtates: therefore all the fundamental properties of ſteel are mentioned 
under the article Iron. We ſhall here only deſcribe the method of making 
c us differences from 

ole of iron. ; | 

Stahl, Cramer, and all good chemiſts, juſtly conſider ſteel as an improved 
— is poſſeſſed of a larger quantity of inflammable principle, fo neceſſary 
to all metals, and which really contains fewer heterogeneous, and more me- 
rallic, parts than an equal bulk of iron. We ſhall be convinced of this truth 
by a deſcription and explanation of the methods of converting iton into ſteel, 
and by examining the charactetiſtic properties of ſteel. 

Steel may be made by fuſion or 2 The firſt method is uſed 


to convert iron intp ſteel immediately from the are. All ores of iron are not 


uſed indifferenily for this purpoſe, becauſe ſome of theſe, which are therefore 

called ares of feel are much fitter than others to furniſh good ſteel ; and the 

ſteel extracted from them is called natural feel. 
The other method of making ſteel conſiſts in chuſing the beft forged iron, 


=—_ that which is moſt malleable, whether it be hot or cold; and in impreg- 


nating this iron with a larger portion of inflammable principle, by cementation 
alone, without fuſion. | | 
To underſtand well theſe methods of making ſteel, we muſt attend to two 
eſſential p ies of iron. The firſt is, that of all metals it is the moſt difi- 
cultly fuſiblez and that therefore although in the ſmelting of its ores its fuſion - 
be much aſſiſted by the ſulphureous parts of the ore 1 yet, as theſe party 
are always expelled as much as is poſſible, iron never enters into ſo thin and 
perfect a fuſion as the other metals. its | | 
The ſecond property of iron to which we ought to attend is, that the earth 
of this metal is capable of combining with the inflammable principle, and of 
bei 1 | g | | 8 Ll 
Theſe things bei remiſed, it happens, in conſequence former 
Rei fuſion of ores of iron,, we obtain only 4 hard and 
rittle iron, both from the ſulphureous parts from which this 1ron is not en- 
tirely diſengaged, and from the preſence of a greater or leſs quantity of earthy 
matters, which are either unmetallic ; or which, if they be ferruginous, have not 
been metalliſed, from want of immediate contact with the phlogiſton of the fuel. 
We may eaſily perceive that theſe earthy parts, unmetallic or not metalliſed, 
cannot be entirely ſeparated from the perfect iron, | becauſe the fuſion is not 
ſufficicatly thin for that purpoſe : but in proportion as the iron is deprived of 
ſulphur, its fuſion becomes more and more difficult, and we are obliged to 
have recourſe to another expedient than fuſion to diſengage it from its earthy 
| ba , | Parts, 
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arts, which in the firſt ſmelting remain intercepted betwixt the metallic parts 

his expedient is the forge, The impure iron intended to be rendered 
— is to be heated red-hot, and ſtruck by a very beavy hammer. 
This percuſſion, that iron ſoftened by heat ſuſtains, preſſes ſtrongly, and ſol- 
ders or welds together the metallic parts, which only are capable of uniting to- 
gether; and obliges the unmetallic parts, which are incapable of uniting with 
the metal, to ſeparate. By this operation theſe unmetallic parts are preſſed 
between the parts of the iron, and driven by degrees io the ſurface of the 
metal, from which they are detached in form of duſt and ſcales. This treat- 
ment, which is a kind of kneading of the iron, is to be repeated till it has ac- 
quired the proper degree of purity and ductility. * 

The operations by which ſteel is to be extracted from its ores are eſſentially 
the ſame as theſe employed for iron; but they differ from them in being much 
more exact; that an iron ſtill purer, more filled with phlogiſton, and better 
diſengaged from its earthy parts, may be obtained. | 

To | in this intention, much ſmaller quantities muſt be fuſed at once 
than when iron is to be extracted from its ore. Pieces of the firſt fuſion are to 
be put into crucibles filled and covered with charcoal, and expoſed to a violent 
heat excited by ſtrong bellows. Thele pieces are to be well fuſed, and kept in 
fuſion a longer or ſhorter time, according to the nature of the ore; after 
which, they are to be forged, as iron is, but always in much ſmaller pieces, 
and till they are become perfectly ductile both when hot and when cold. 
2 then remains but to temper the ſteel, of which we ſhall preſently 
ry theſe operations, which are to be ſeveral times repeated, the iron that is 
changed into ſteel muſt evidently be much better purified, and furniſhed with a 
much greater quantity of inflammable principle, than in the ſmeltings and fuſions 
of large quantities of iron. As the maſſes of metal are ſmall in theſe operations 
for the procuring of ſteel, and as they are ſurrounded with a much larger pro- 
portion of charcoal,. the fuſion is not only more compleat, by which the — 
ration of the earthy unmetallic parts is much promoted, but allo a greater num- 
ber of ferruginous parts are well metalliſed; and as all theſe parts of iron are 
in more intimate contact with the charcoal, which is capable ot ſupplying them 
with inflammable principle, they receive the whole quantity of this principle, 
with which they can unite. 

The ſame obſervation may be applicd to the operation of the forge practiſed 
upon ſmaller maſſes ; for the heterogeneous parts are much more caſily and 
copiouſly preſſed out of ſmall maſſes than great. | 

This exact purification of iron, by which it is converted into Reel, muſt 
evidently be attended with conſiderable loſs, or diminution, from- the ſepara- 
tion of all its heterogeneous parts. This diminution amounts to nearly one half 
of the weight of the iron. This great loſs does not proceed altogether from 
the ſeparation of heterogeneous parts; for in all the operations uſed for this 
ſeparation, ſone part of the metal is always deſtroyed and burnt, although all 
poſſible precautions are taken to diminiſh this inconvenience, by ſecuring the 
melted or red-hot metal from the contact of external air as much as is 
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Artificial fteel is made without fuſion from iron ready forged, The chief 
Point to be attended to in the making of the beſt artificial ſteel, is to chuſe 
the iron which is moſt perfect and moſt malleable, either when it is hot or cold; 
which quality always ſhews that the iron is well purified. It is firſt to be 
forged into plates or bars, rather ſmall than large, according to the works tor 
which it is intended; and it is then to be cemented with matters capable of 
giving to it much inflammable principle. The matters which compole this cement 
vary according to the uſes of different manufactures. They are all good, pro- 
vided they contain no ſulphur, or vitriolic- acid, which might form ſulphur 
during the operation; becauſe ſulphur, having much affinity with iron, would 
certainly unite with this metal, would entirely or partly fuſe it, and would, by 
Teducing it to a mineral or pyritous ſtate, give to ir qualities very different from 
thoſe which good ſteel ought to have. | 
The matters which enter into the compoſition of the cement for ſteel, are 
the coals of animal or vegetable ſubſtances mixed with aſhes, calcined bones, 
and other matters of this kind. Mr. Cramer propoſes the two following receipts 
of cements ſor ſteel, which appear to be very good. 

Take one part of powder of charcoal, halt a part of wood-afhes, and mix 
them very well together: or, | | 
Take two parts of charcoal, moderately pulveriſed; one part of bones, horns, 
hair or ſkins of animals, burnt in cloſe veſſels to blackneſs, and powdered, 
ha'f a part of wood aſhes, and mix them well together. 

When ſteel is to be made, the bars of iron are to be placed vertically in a 
cylindrical crucible, which ought to be three inches higher than the bars, and 
mto which a ſtratum of the cement of about the thickneſs of a finger has been 
previouſly put and prefſed down. The bars ought to be about an inch diſtant 
from each other, and from the ſides of the crucible. The interſtices and cru- 
Cible are then to be filled with cement, ſo that the bars ſhall be covered with 
about rhe thickneſs of two inches at leaſt. Ihe crucible, previouſly covered 
with a lid which fits it exactly, and which mult be carefully lu:ed with clay 
mixed with ſand, is to be placed in a furnace where an equal fire is to be kept; 
- fo that the crucible ſhall be red-hot during eight or ten hours: the iron will then 
be found to be converted into ſteel, which will be ſo much better as the iron 
employed was of a better quality: it then only requires to be tempered, We 
may obſerve, that in this operation the iron ſuffers no diminution of weight, 
and no ſcoria appears upon its ſurface, as Mr. Cramer remarks. By the ſole 
addition, — of a new quantity of phlogiſton, the iron acquires the 
quality of ſteel. I hus, if this iron contained ſome parts of martial earth which 
was not metalliſed, by the cementation they are metalliſed, and the iron or 
ſteel are thereby improved: but if the iron contained ſome earthy unmetallic 
parts, they are not ſeparated by this operation, becauſe the metal has not been 
fuſed; and as the beſt forged iron which is uſually ſold is never fo well purified 
from theſe extraneous matters, as that which is converted into ſteel in the great 
works for procuring ſteel from the ore of iron ; hence, in general, artificial ſteel 
made by eementation is not ſo perfect as that made by fuſion. 

We may obſerve that, in the cementation above deſcribed, the iron com- 
Pines with a part of the phlogiſton of the cement, without fuſion; which effect 
proceeds from a peculiar property of the cæth of iron by which it is capable of 
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combining with the inflammable principle, and of being metalliſed without fu- 
ſion, which is, nevertheleſs, neceſſary tor the reduction of all other metallic 
carths. | 

The ſteel which has received only the above-mentioned preparations differs 
from iron 1n its color, which is more dark and brown; in its grain, which is 
finer and cloſer; in poſſeſſing a greater ductility, flexibility, and ſoftneſs : 
but the great difference of ſteel from iron, which renders it more valuable 
for many purpoſes and arts, is the extreme hardneſs it acquires by being 
tempered. | | 

T his operation is very ſimple. It conſiſts in making ſteel red-hot, and then 
in plunging it ſuddenly in cold water. In an inſtant all the qualities of this 
fleel are changed by this tempering ; ſo that from being very ductile and fotr, 
it becomes ſo hard and ſo ſtiff, that it is no longer capable of being cut by 
the file, but is itſelf capable of cutting or piercing very hard bodies; that it 
does not yeld to the hammer, but may be ſooner broken in pieces like a flint, 
than be extended. It is ſonorous, brittle, very elaſtic, and capable of ac- 
quiring the moſt lively and moſt beautiful poliſh, as we ſee in finely wrought 
toys of ſteel, | 

The uſe of this metal is very extenſive for numberleſs convenient and neceſ- 
fary utenſils of all forts, of which without it we ſhould abſolutely be deprived : 
but what renders its uſe ſtill more general is, that we can diverſify at pleaſure 
its hardneſs and ductility, by varying the temper. The hotter the ſteel is 
when tempered, and the colder the water into which it 1s plunged, the greater 
hardneſs it acquires ; but, at the ſame time, it becomes ſo much more brittle. 
This very hard temper is neceſſary for certain tools deſigned to cut very hard 
bodies. On the contrary, the leſs hot the ſteel is when tempered, and the 
| hotter, the water is in which it is tempered, the leſs hard it becomes, and alſo 
the greater ductility it retains; and hence many tools may be made of it fit for 
cutting bodies moderately hard, which tools are leſs liable to have their points 
broken, or their edges notched, than if they were made of a harder ſteel. 

No other general rule can be given for the tempering of ſteel than that we 
have mentioned. The proper degree of heat is always relative to the uſe to 
which the tools to be made of this ſteel are to be applied. | 

Another very convenient property of ſteel is, that after it has been tempered, 
it may be again untempered and ſoftened to any degree that we think proper. 
For which purpoſe we have only to heat it more or leſs, and to let it cool 
lowly. By this method we may ſoften the hardeſt-tempered ſteel. _. 

As the temper is a very eſſential point with regard to ſteel, and that the 
| beſt is in general that whic 1 the greateſt hardneſs, and deſtroys the leaſt 

of the ductility of the metal, various ſubſtances are uſed, into which ſteel 
to be tempered is plunged. Such are ſuet, oil, urine, water impregnated with 
ſoot, with ſal ammoniac, or with other ſalts. Theſe particular methods are 
the baſes of many ſecrets in different manufactures; their advantages cannot be 
aſcertained without a very accurate and continued examination. Very intereſt- 
ing reſearches remain to be made on this ſubject. : 
Steel is uſually ſold tempered, becauſe, in many manufactures of it, the 
cuſtom is to temper it as ſoon as it is made, probably that the purchaſers of ir 
may be better able to judge of its quality. hen this ſteel is to be uſed, it 
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muſt be untempered, that it may be extended, filed, and receive the form 
intended to be given to it; after which each workman tempers it again in his 
manner. But we alſo find amongſt merchants Engliſh ſteel in ſmall bars, which 
is not tempered, and which is very good, 

Well poliſhed plates of ſteel, put on a gentle fire of charcoal, acquire different 
colors on their | 215 gh and paſs ſucceſſively through ſeveral ſhades, as they 
become hotter, in the following order, white, yellow, orange, purple, 
violet, and laſtly, blue, which diſappears and leaves a water-color, if the ſteel 
has been heated too much or too long. Theſe different ſhades mark the degree 
of heat or of annealing applied to different tools or utenſils. The moſt generally 
uſed ſhade is the blue, ſuch as that given to ſteel ſprings. 

One of the moſt important properties of ſteel 1s the magnetic quality which 
it is capable of acquiring much better than iron. Good mariners compaſſes 
cannot be made without needles of ſteel. | 

From what we have ſaid, we may judge that ſteel is much better purified 
iron than any other iron, impregnated with a larger quantity of inflammable 
principle, and hardened by the temper. Some celebrated natural philoſophers, 
but who were not chemiſts, have advanced, that ſteel was only iron which ſtill re- 
tained ſomething of its mineral nature, and that its ſtate was intermediate betwixt 
that of caſt iron and ſoft forged iron. But this opinion is manifeſtly erroneous, 
They have been deceived by the hardneſs and — of caſt iron, which 
are nearly as great as in ſteel, But theſe qualities proceed from a remaining 
part of the mineraliſing ſubſtances, which leave it a pyritous character, very 
different from that of true ſteel, ſince this can only be hardened by the temper, 
and fince in the preparation of it all ſulphureous marter muſt be clrefolly 
avoided. The miſtake of theſe authors proceeded from their ignorance of the 
inflammable principle, the properties of which have been fo well explained by 
the illuſtrious Stahl, and from their being led into an error by the old chemiſts, 
who perpetually confounded phlogiſton, or the pureſt and. fimpleft inflammable 
principle of all bodies, with ſulphur, with fulphureous matters, and with moſt 
nther inflammable compounds. 

Steel may be un-made, or reduced to the ſtate of jroh, by a management 
ſimilar to that by which it is made, that is, by cementation. But the cement 
uſed for this purpoſe muſt be compoſed of ſubſtances entirely free from in- 
flammable matter, and rather capable of abſorbing it, as calcareous earth and 
quicklime are. By a cementation then with theſe matters continued during 
eight or ten hours, ſteel is reduced to the ſtare of iron. | 
Stahl conſiders it as an undecided queſtion, whether ſteel be more fuſible 
than iron, and ſaye, that the workmen cannot decide it from the violence of 
| fire neceſſary to melt either of them. He believed with reafon, that this 
queſtion might be decided by melting thefe metals in the focus of a burning 
ipeculom. Mr. Macquer fays, that by this method he found ſteel much more 
fuſible than iron (). This greater fulibility of fteel can be only attributed to 


(3) Soft forged iron can ſcarcely without 'called 74/7-ſtel, by which it is rendered 
addition be brouzht into perfect fulton'by the more uniform and filmilar in all its parts, 
beat of our ſurnaces, till the phlogiſton of and thereby fitter for being wronght into the 
the fuel has converted it into ſteel. But 'finer kinds of utenſils for which ſteel is 
{tcel is daily melted and caſt into ingots, employed. This caſt-ſteel, when again 8 
; f uce 
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the greater quantity of phlogiſton united with it, as phlogiſton is in general the 


cauſe of the fuſibility of metals. (⁊) 


duced to the ſtate of forged iron by cemen- 
tation with abſorbent earths, is the moſt 
uniform, equal, perfect iron which can be 
obtained, 

(z) By converſion of iron into ſteel, this 
meta] acquires a cloſer, more compact and 
finer-grained texture, greater hardneſs, elaſ- 
ticity, tenacity, ſonorouſneſs, and diſpo- 
ſition to receive the magnetic property ; and, 
as is ſaid, a greater gravity, both abſolute 
and relative, It is alſo rendered leſs liable 
to ruſt by expoſure to air; and leſs liable to 
emit ſparkles when heated, The colors or 
iriſes which ſteel acquires by expoſure to 
heat, and which are marks by which work- 
men know when any required heat is given, 
are not peculiar to ſteel and iron, but ma 
alſo be produced by the ſame means on all 
other calcinable metals. Theſe colors pro- 
ceed from a calcination gradually advancing 
on that part of the metals which is ex- 
poſed to air. And as the particles of metals 
in their different degrees of calcination are 
probably of different ſizes, ſo they muſt 
acquire (according to Sir Iſaac Newton's 
theory, which ſhews that the colors of 
bodies depend on the ſize of their integrant 

arts) different reflective powers, and ex- 
hibit changes of colors. 

Steel may be made by fuſion, or by ce- 
mentation with inflammable matters. An- 
ciently ſteel is ſaid to have been made by 
immerſing forged iron during fome time in 
melted crude iron. Forged iron may alſo 
be changed into fteel, as Wallerius affirms, 
by immerſion in melted ſcoria ; or by fuſion 
With black Aux, glaſs-gall, or borax; or 
by ſtrewing ſea-ſalt upon heated iron, and 
extinguiſhing it in dung. 
© Various opinions are formed 
'the cauſe of the difference between iron 
ſteel, The moſt general opinion attributes 
this difference to the preſence of a Jarger 
quantity of phlogiſton in the latter than in 
the former, Some authors, attending chiefly 
to the method of converſion by fuſion, con- 
ſider that operation only as a purifeation 
of the iron from earthy and heterogeneous 
particles, and ſteel merely as a more pure 
and perfect icon. Others, obſcrving ſome 


ſimilitude in the texture of ſteel to certain 
kinds of caſt iron, and the hardneſs of both 
theſe, without attending to their eflectial 
differences, have imagined thit the ſtate of 
"Neel was intermediate betwixt that of caft 
and that of forged iron. Laſtly, ſome me- 
tallurgiſts maintain that the converſion of 
iron into ſteel is effected not by abſorption 
of phlogiſton, but by expulſion of ſulphu- 
reous or acid particles, To ſupport this 
opinion, they obſerve, 1. That ſteel is leis 
diſpoſed than iron to ruſt ; the cauſe of ruſt 
being, as they think, an acid contained in iron ; 
2. That tee] emits fewer ſparkles under the 
hammer than iron, which ſparkles are found 
to be moſt frequent in iron abounding with 
ſulphur, as in red-ſhort iron ; 3. That iron 
may be converted into ſteel by cement:tion 
with alkaline ſalts, capable of attracting the 
acid and ſulphur; 4. That in the prepa- 
ration of ſteel by fuſion, the metal is rather ex- 
poſed to a diſſipation of its inflammable parts 
and burnt, than further phlogiſticated ; and 
that this operation is accordingly called by 
workmen the burning of yu 

In the preparation of Keel by fuſion, pro- 


bably much of the earthy matters contained 


in the iron may be ſeparated, and any con- 
tained acid or ſulphur may be burnt or diffi- 
pated. But theconverſion of ſteel into iron by 
cementation with abforbent earths, in which 
operation no acid or ſulphur can be ab- 
ſorbed by the metal, ſhews that the differ- 
ence between icon and ſteel does not conſiſt 
in the preſence of an acid or of ſulphur in 
the iron, but in the preſence of ſome ſub- 
ſtance in the ſteel, which the inflammable 
cementing ſubſtances can give to it, and 
of which abſorbent earths can deprive 
it, This ſubſtance has been, with great 


probability at leaſt, believed to be phlo- 


giſton; by the addition of which the metal 
acquires a new texture, together with 
the hardneſs, elaſticity, and other peculiar 
properties of ſteel: we doubt not, however, 
that in the operations for making iteel, by 
fuſion or by cementation, any contained acid 
or ſulphur may be expell-d, and thus the 
metal may be meliorated, and rendered Iefs 
liable to ruſt and to emit ſparkles. 

The 
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; The affinities and medicinal virtues of ſteel are the ſame as thoſe of iron, &e 
RON, 

DCLXII. STONE S. This name is given in general, both in che- 
miſtry and in natural hiſtory, to many bodies of very different natures. But 
generally hard and compact bodies of an earthy nature are called tones. 

As many different kinds of ſtones. as of earths may be diſtinguiſhed. For 
the parts of every kind of earth being united and agglutinated together, are 
capable of forming, and actually do form ſtoney bodies. But as this union 
ot the integrant parts of any earth does not really _ the nature of this earth; 
and as it always has the 4 eſſential properties, eſpecially when conſidered 
chemically; we refer to the word EARTH for all that we have to ſay concerning 
itones. Th? origin, and the ſenſible qualities by which naturaliſts. diſtinguith 
different kinds of ſtones, are treated of in Mr. Bomare's Diftionary of Natural 
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Hiſtery. | 
deveral chemical preparations are alſo called ſtones, of which we ſhall here 


treat, | 
DCLXIII. STONE (CAUSTIC), Common CavsrTic. 


See CavsTicC. | 
DCLXIV. STONE off BOLOGNI A. This ſtone has 


been much celebrated for the property it has of becoming phoſphoric by cal- 


cination. It is a heavy ſelenitic ſpar. All ſpars of that kind, and alſo ſeve- 


ral other ſtones, have the ſame property. See ProsrnorIC (STONES), and 
SPARS, 


DCLXV. STONE (INFERN AL), or Lun ax Cavsric. 


See CavsTic (Lunar). © | | | 
DCLXVI STONE (PHILOSOPH E R's). This name 
is given by alchemiſts to the preparation, by which metals may be tranſmuted, 
gold and filver made, and all the wonders produced of (what they call) the 
great work, See the articles METALS and METALLISATION. | 
DCLXVII. SUBLIMATIO N. Sublimation is an operation 


* 


by which volatile and ſolid ſubſtances are collected and obtained. 


This operation is founded on the ſame principles as diſtillation, and its rules 
are the ſame, as it is nothing but a dry diſtillation. Therefore all we have 
ſaid on the article DiSTILLAaT10N is applicable here, eſpecially in thoſe caſes 
where ſublimation is employed to ſeparate volatile ſubſtances from others which 


are fixed or leſs volatile, 5 
Sublimation is alſo uſed in other caſes; for inſtance, to combine two volatile 


matters; as in the operation of the ſublimates of mercury; or to collect ſome 
volatile ſubſtances; as ſedative ſalt, ſulphur, and all the preparations called 


ers. SITS 
The apparatus for ſublimation is very ſimple. A matraſs or ſmall alembic 
is generally ſufficient for the ſublimation of ſmall quantities of matter. But the 
veſſels and the method of managing the fire vary according to the nature of the 
matters which ought to be ſublimed, and according to the form which ought 
to be given to the ſublimate. | | 
The beauty of ſome fublimates confiſts in their being compoſed of very fine, 
light parts; ſuch as almoſt all thoſe called flowers; as flowers of ſulphur, and of 


benjamin, 
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benjamin, ſedative ſalt, and others of this kind. When the matters to be ſub- 
hmed are at the ſame time volatile, a high cucurbit, to which is adapted a 
capital, and even ſeveral capitals placed one upon another, are to be employed. 
The ſublimation is performed in a ſand bath, with only the preciſe degree of 
heat requiſite to raiſe the ſubſtance which is to be ſublimed ; and the capitals 
are to be guarded as much as is poſſible from heat. The height of the cucurbit 
and of the capitals is well contrived to accompliſh this intention. 

When along with the dry matter which is to be collected in theſe ſublima- 
tions a certain quantity of ſome liquor is raiſed, as happens in the ſublimation 
of ſedative falt, and in the rectification of volatile concrete alkalis, which is a 
kind of ſublimation, a paſſage and a receiver for theſe liquors muſt be pro- 
vided. This is conveniently done by uſing the ordinary capital of the alembic, 
furniſhed with a beak, and a receiver. 

Some fublimates are required to be in as ſolid and compact maſſes as their 
natures allow. Of this number are camphor, ſal ammoniac, and all the ſub- - 
Jimates of mercury. The propereſt veſſels for theſe ſublimations are bottles 
or matraſſes, which are to. be ſunk more or leſs deeply in ſand, according 
to the volatility and gravity of the matters that are to be ſublimed. In this 
manner of ſubliming, the ſubſtances having quitted the bottom of the veſſel, 
adhere to its upper part; and as this part is low and near the fire, they there 
ſuffer a degree of heat ſufficient to give them a kind of fuſion. The art there- 
fore of conducting theſe ſublimations conſiſts in applying ſuch a degree of 
heat, or in ſo diſpoſing the ſand, (that is, making it cover more or ſeſs of the 
matraſs) that the — in the upper part of the matraſs ſhall be ſufficient to make 
the ſublimate adhere to the glaſs, and to give it ſuch a degree of fuſion as is 
neceſſary to render it compact; but at the ſame time, this heat muſt not be 
ſo great as to force the ſublimate through the neck of the matraſs, and diffipars - 
it. Theſe conditions are not eaſily attained, eſpecially in great works. 

Many ſubſtances may be reduced into flowers and ſublimed, but which re- 
quire for this purpoſe a very great heat with the acceſs of free air, and even the 
contact of coals, and therefore cannot be ſublimed in cloſe veſſels. Such are 
moſt ſoots or Bowers af metals, and even ſome faline ſubſtances. When theſe 
ſublimates are required, the matters from which they are to be ſeparated mult - 
be placed among burning coals in open air, and the flowers are collected in 
the chimney of the furgace in which the operation is performed. This proceſs - 

is called ſublimation in the manner of Geber. The tulty, calamine, or pompbolix, . 
which are gathered in the tops of furnaces in which ores are ſmelted, are 
ſublimates of this kind. | | 

DCL XVIII. SUBLIMATE (CORROSIVE). 
This preparation, called alſo mercury corroſive ſublimate, is a mercurial falt, in 
which mercury is united with the largeſt quantity of marine acid with which it 

zs capable of combining intimately. | 
This ſalt is called /ub/imate, becauſe it can only be well prepared by ſub- 
limation z and it is called corre/ive, becauſe it is one of the moſt corroſive fals 
or even the moſt corroſive of all falts with metallic baſes. 

Cotroſive ſublimate may be made by ſeveral proceſſes, which, however, are 
all ſo contrived, that the vapors of mercury and of marine acid ſhall meet in the 
ſame ſubliming veſſel. 2 


5 4 
W's 
1 
1 
38% 
5 
75 
N 
18 
5 7 
7 r 
£ * 0 


* _— 


EE »v» — 
— a. 
2 


22209 
ROVER 
_ 

CA. It * Im 


* 


FEES 


hn WB. ., 
— — — 
— py 


4 


—ͤ—ñ—b —— ũ ͤ⅛ n > cnt 
. 2 
2 7 

A . * > __ 


752 &. U' Þ 

The mot uſual method conſiſts in mixing well nitrous mercurial alt 
with vitriol of iron and common ſalt, all well dried; and in promoting the 
ſublimation, as we have ſaid under the article MERcUuxv. 

Another proceſs conſiſts in diſſolving mercury in concentrated vitriolic acid, 
as when turbith mineral is made; in triturating the white ſaline maſs remaining 
after this ſolution, previouſly dried, with an equal weight of dried ſea - ſalt; and in 
ſubliming this mixture in a matraſs with the heat of a ſand- bath, by encrcafing 
the fire till nothing more is ſublimed. This proceſs is given by Mr. Bouldu-, 
in the Memoirs of the Academy for the Year 1730. Mr. Spielman obſerves, 
in his Chemical Inſtitutions, that Kunckel had given it formerly, in a work called 
The Chemical Laboratory. | 

In this operation, the acid of the vitriolic mercurial ſalt quits the mercury to 
unite with the alkali of common falt, tro which it has a greater affinity, and - 
with which it forms a Glauber's ſalt, that remains at the bottom of the matraſs 
after the ſublimation; while the marine acid on one ſide, and the mercury on 
the other, being both diſengaged, are reduced into vapors by the effect of 
heat, unite ſtrictly together, and form the corroſive ſublimate, which attaches 
itſelf to the upper part of the matraſs. This ſublimate conſiſts partly of a 
white, ſemi-tranſparent, faline maſs, and partly of ſhining cryſtals, compoſed 
of ſmall and pointed plates. | 

This method of making corroſive ſublimate is well-contrived, and ſeems pre- 
ferable to the ordinary proceſs; 1. Becauſe the mercury, being previouſly 
diſſolved by vitriolic acid, is as eaſily and perfectly mixed with common falt 
in this as in the ordinary proceſs. 2. Becauſe the acid of the v:criolic mercurial 
{alt diſengages powerfully and plentifully the acid of common ſalt; and that 
it is neceſſary, as we ſhall ſee, that the mercury ſhould meet all the quantity 
of marine acid with which it is capable of uniting, to obtain the moſt corroſive 
ſublimate. 3. The proceſs of Kunckel and Mr. Boulduc is more ſimple tian 
that with vitriol; the operator is leſs expoſed to the acid vapors, the mixture 
from which the ſublimate is ſeparated is leſs voluminous, and theretore this 
method is juſtly preferred. | | 

We think we ought to obſerve, upon the ſubject of this proceſs, that almoſt 
all chemiſts, who have mentioned it ſince Mr. Boulduc, ſay, that it is made 
from a mixture of turbith mineral with common ſalt. This is an inaccuracy 
capable of leading readers into a miſtake z for the vitriglic mercurial ſalt, em- 
ployed by Mr. Boulduc, is very different from turbiib mineral; it contains a large 
quantity of concentrated, vitriolic acid, which is very neceſſary in the operation; 
whereas turbith mineral contains very little or no vitriolic acid, when it has 


been well waſhed, according to Mr. Beaumẽ's experiments; and conſequently 


if turbith mineral be employed with common falr, in the proportions directed 
by Mr. Boulduc, we ſhould obtain no ſublimate, or but a very ſmall quantity 
of a ſublimate, which would not be corroſive. 

The ſaline ſublimates of mercury may be obtained by ſeveral other proceſſes; 
for inſtance, the vitriol of the ordinary mixture may be omitted; we might 
alſo employ crude mercury inſtead of the mercurial nitre, and triturate it a 
long time with vitriol and ſalt, as Lemery fays, or ſublime the white precipitate 
alone. But we ſhall ſay no more of theſe methods. becauſe they are all inferior 
to thoſe we have mentioned, when a very corroſive ſublimate is required; altho? - 

' ſome 
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ſome of them, as the ſublimation of white precipitate, be very convenient, and 
may furniſh a ſublimate which probably is very good, when it is interded to 
be afterwards converted into ſweet mercury, or mercurial panacea, But we muſt 
mention another method of making this ſaline ſublimate of mercury, propoſed 
alſo by Lemery, becauſe it is founded on a miſtake which ought to be made 
known. ; 

T his method conſiſts in triturating crude mercury with twice its weight cf 
common ſalt; and in ſubliming this mixture, from which, according to Lemery, 
may be obtained a white ſublimate, lets corrofive indeed, as he acknowledge, 
than the ordinary ſublimate, but which, nevertheleſs, is corroſive. 

What Lemery ſays upon this ſubject is certainly true ; but a modern author 
infers from thence, that mercury decompoſes common ſalt, that marine alkali has 
not a ſtronger affinity than mercury with marine acid, and that this experiment 
contradicts eſtabliſhed affinities. But none of all theſe contequences is juſtly 
deducible. We explain this kind of paradox in the following manner. 

For this purpoſe we muſt previouſly know, 1. That common ſalt, even 
when cryſtallized = regularly, is not a pure, homogeneous ſalt; but that it is 
intimately mixed with another ſalt, compoſed of marine acid, neutralized by a 
calcareous earth. 2. That the acid of this marine ſalt, with calcareous baſis, 
eſcapes merely by the action of fire, and without any other intermediate ſub- 
| ſtance than a little moiſture. 3. That when mercury is ſublimed with ordinary 
common ſalt, that is, common ſalt which has not been purified from the mix- 
ture of this ſalt with calcareous baſis, it combines with the acid of this latter 
ſalt, and not with that of the true common ſalt, and forms a mercurial ſubli- 
mate. The proof of this is, that if, as Mr. Beaume has done, common falt be 
diſſolved in water, and if into this ſolution ſome of the lixivium .of ſoda be 
poured, till no more earth be precipitated, in which operation the ſalt with 
earthy baſis is evidently decompoſed, and is changed into a falt with baſis f 
fixed alkali; and if the pure ſalt remaining in the liquor be afterwards cryſtal- 
lized, and mixed with mercury, and the ſublimation be attempted, not a par- 
ticle of ſaline ſublimate of mercury will be obtained. This experiment- has 
been verified moſt ſcrupulouſly by Mr. Beaume. Mercury ſingly cannot de- 
compoſe common ſalt, therefore none of the conſequences inferred from the 
| inaccurate experiment of Lemery are juſtly deducible. We might draw 
other conſequences not very favourable to the chemiſt alluded to, but we- ab- 
ſtain from them on -account of his perſonal merit, and that we may not imitate 
the harſh and ſatyrical criticiſms which diſhonour his writings. | 

The ſublimates compoſed of mercury and marine acid, in which the metallic 
ſubſtance has had an opportunity of combining with all the acid with which it 
was capable of uniting, are evidently combinations of a preciſe and determinate 
proportion of theſe two ſubſtances. Accordingly corroſive ſublimate, when 
well made, that is, as corroſive as it can be, being ſublimed a ſecond time with. 
new marine acid, does not unite with a larger quantity of acid, nor become more 
corroſive. But we do not yet ſeem to have determined preciſely the proportion 
of marine acid, relatively to that of mercury, in the moſt corroſive ſublimate. 
According to Lemery, ſixteen ounces of mercury produce ninetcen ounces of 
corroſive foblimate; and, according to Takenius, in the great works in Holland, 
where this preparation is made, 280 pounds of crude mercury furniſh 360 
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pounds of ſublimate; which would ſeem to prove, that the quantity of marine 
acid is greater in the ſublimate mentioned by Takenius than in that by Lemery. 
But as more of the mercury may be diſſipated when the quantity operated upon 
is but ſmall, than when it is large, we can aſcertain nothing from comparing 
together the reſults of theſe two authors. However, we ſee that the quantity 
of mercury is much larger than that of the acid, ſince even in the ſublimate of 
Takenius, the quantity of mercury was more than three times the quantity of 
acid; which deſerves to be remarked, as we ſhall ſee when we mention the 
principal properties of corroſive ſublimate. | | ; 

I be ſpecific gravity of this mercurial ſalt has not been hitherto determined, 
but it is evidently very conſiderable. It is very cryſtallizable, either by the uſual 
method for cryſtallizing ſalts, or by ſubiimation, and the form of its cryſtals is 
the ſame in both caſes. It is not deliqueſcent, is difficultly wetred by water, and, 
in this reſpect, is ſimilar to arſenic. It is one of the ſalts which are very little ſo- 
luble in water. According to the experiments of Mr. Spielman, an ounce of 
diſtilled water can diſſolve only thirty grains of it, with the aſſiſtance of a heat 
of fifry degrees of Fahrenheit's thermometer, which correſponds nearly to the 

tenth degree above the freezing point of Mr. Reaumur's thermometer; that is, that 
with this heat water can diſſolve only a nineteenth part of its weight of corroſive 

ſublimate. 

All theſe properties of corroſive ſublimate are naturally deducible from the 
large quantity of mercury which enters its compoſition; it perfectly reſembles 
in this reſpect all the neutral ſalts, which contain a matter that is not ſaline, 
intimately joined to the ſaline principle. But this circumſtance is very remark- 
able, that corroſive ſublimate has at the ſame time very contrary properties, by 
which it alſo reſembles thoſe neutral ſalts in which the acid is but little con- 
nected and imperfectly ſaturated with their bafis. Theſe properties are, 1. Its 

corroſive quality, which renders it one of the moſt violent and active poiſons; 
and, 2. Its capacity of receiving a much larger proportion of mercury, which 
unites intimately with its acid, ſaturates it entirely, and even ſo completely, that 
this ſalt, from being very corroſive, is rendered, by th:s new addition of mercury, 

a ſweet ſublimate, almoſt inſipid, almoſt unſoluble in water, and which has no- 
thing in common with a neutral ſalt but external appearance. 2 | 

T heſe latter properties of corroſive ſublimate do not allow us to doubt that 
marine acid, although _ united in this ſalt with a large quantity of mer- 
cury, and even very intimately, is yet very far from being ſaturated. Accord - 
ingly this acid is, at the ſame time, in two ſtates in ſome meaſure contrary. 
Several of the properties of corroſive ſublimate feem to ſhew that its acid is 
'faturated as completcly as the acid of the moſt perfect neutral ſalts; while 
other properties indicate that it is far from being compleatly ſaturated. 

To form a juſt idea of this ſingular ſtate ot marine acid 1n corroſive ſubli- 
mate, we muſt firſt of all obſerve, that we ſhould judge very erroneouſly of 
the ſtate of the acid of a neutral ſalt, if we conſidered the properties of this 
falt as depending only on its acid. We have elſewhere obſerved, and we ſhall 

rove it further in this article, that bodies which are not ſaline, being united to 

acids in neutral ſalts, have their peculiar [ation as well as theſe acids; and that 

the properties of theſe ſales are always the reſult of the combined properties of 

their acids and of their baſes. | TY 
4 
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In the ſecond place, we ought to recolleC the diſtinction we have made under 
the article SaTURAT1ON, into relative ſaturation, and abſolute ſaturation, which 
are two things very different; becauſe, in fact, it happens in many combina- 
tions, that a principle is in a relative, perfect ſaturation, with regard to another 
that is, chat it is united with all the —_— of this ſecond principle which it 
can diſſolve, although it be very far from being in a ſtate of ablolute ſatura- 
tion; that is, from having ſo exhauſted all its pion upon this ſecond principle, 
that no more remains to be exerciſed upon any other ſubſtance : For, if this 
were not ſo, we could not make any decompoſition by an intermediate ſubſtance. 
Thus in bodies compounded of two principles, ſuch as, for inſtance, neutral 
ſalts, one of their principles, and not the other, may be relatively ſaturated. 
Alſo one of the two E les, or both, may be in a perfect, relative ſaturation, 
although one or both be far from abſojute ſaturation. 

Theſe things being premiſed, if we reflect on the properties of corroſive 
ſublimate, we ſhall eaſily perceive, 1. That the marine acid cannot be united 
with ſo large a quantity of mercury as it is in this ſalt. without being conſiderably 
approximated to a ſtate of abſolute ſaturation ; hence corroſive ſublimate does 
not redden blue colors, has no acid taſte, does not attract the moiſture of the 
air, is very cryſtallizable, and not very ſoluble in water; in a word, that it is 
nearly in the ſame ſtate as ſeveral neutral falts, as vitriolated tartar and others, 
the acids of which are generally conſidered as being well ſaturated. 

Secondly, We ſhall eaſily diſcover alſo, that although the acid of corroſive 
ſublimate approaches as much to abſolute ſaturation as the above-mentioned 
properties indicate, it is not nearly in a ſtate of relative ſaturation with regard 
to the mercury; ſince we know that it is capable of uniting again with a much 
larger quantity of mercury than is in corroſive ſublimate, as is ſhewn by the 
transformation of corroſive ſublimate into ſweet mercury; and we ſhall natu- 
rally conclude from theſe facts, that marine acid is capable of uniting with fo 
large a quantity of mercury, that. it cannot be entirely ſaturated with that ſub- 
ſtance, without exhauſting almoſt all the action it is capable of, and approaching 
nearly to the ſtate of abſolute ſaturation, Accordingly we ſee, that the pro- 
perties of this acid become inſenſible, and are almoſt annihilated in ſweet mer- 


cury. 
Thirdly, in reaſoning ſtill from principles above-mentioned, and in applying 
them to corroſive ſublimate, it will evidently appear, that although the acid of 
this ſalt is not nearly ſaturated with mercury, as we have obſerved, the mercury 
is nevertheleſs in a ſtate of relative ſaturation, with regard to the acid; ſince, 
according to Mr. Rouelle's experiment, this ſalt cannot by any means receive 
a larger quantity of acid. But if, on the other ſide, we attend to the quantity 
of mercury in corrolive ſublimate, it will appear very probable, that though 
this mercury be ſaturated with acid as much as it can be, and that in this reſpect 
it be in a ſtate of perfect relative ſaturation, yet it is very far from having 
exhauſted upon this acid all the tendency it has to combination in general, and 
from being in a ſtate of perfect, abſolute ſaturation. In fact, on one ſide, the 
tion of the mercury is broken in corroſive ſublimate, and conſequently 
all its integrant parts are capable of exertitig their general tendency to combi- 
nation : but, on the other ſide, theſe parts of mercury are united but to a very 
ſmall quantity of acid, and probably much of their tendency to union remains 
5D 2 | ' therefore 
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therefore unſatisfied ; and we may reaſonably conjecture, that from this condi- 

tion, or ſtate of the mercury in corroſive ſublimate, proceeds the cauſticity of 

that ſaline matter. | | 

This notion will undoubtedly appear very bold to thoſe who are accuſtomed 
| to conſider the cauſticity of ſaline matters as an effect only of the concentration 
and imperfect ſaturation of their ſaline principles. 

But we repeat it, that we ſhould judge very erroneouſly of the properties of 
any compound body, if we were to attribute them to one of its principles only. 
On the contrary, all the phenomena of chemiſtry ſhew, that all the conſtituent 
parts of any compound contribute more or leſs to all the properties of this 
compound. All the parts of matter are active, by the general tendency 
which they have to mutual combination. Nothing is purely paſſive in nature; 
and if certain ſubſtances ſeem to us to be inactive and inert, it is becauſe their 
parts, having exhauſted all their tendency and activity one upon another, hy 

| their union, are in a ſeeming reſt, which we call ſaturation, and do really 

| | become inactive with regard to many other bodies: but when by ſome cauſe 

this union is broken, and its parts become diſengaged, their eſſential activity 

then appears again in all its force, they reſume all their tendency to combi- 

nation, they are in a violent ſtate, till they find ſome ſubſtance with which 

they may unite, and ſatisfy this tendency. This violent ſtate, this ni/us, are 

| the ſame thing as cauſticity, or rather this latter quality is an effect of the 

- former qualities rendered ſenſible by their exertion upon animated bodies, 

| Accordingly, all matter in nature, however inactive and paſſive it may. ſeem, 

| is capable of becoming, by the ſeparation of its primary integrant molecules, 
| an agent or ſolvent, and a very powerful corroſive. 

| Wer conceive then, that in corroſive ſublimate the aggregation of the mer- 

| cury being broken, its primary integrant molecules are, on one fide, in this 
| violent ſtate, in this tendency to union above-mentioned ; and, on the other 
| ide, that as this tendency to union is only capable of being ſatisfied partly, 
ad imperfectly, by the marine acid, much of it remains unſatisfied, which 
gives a proportionable degree of cauſticity to theſe molecules; ſo that the mer- 
cury tif of the corroſive ſublimate is corroſive, and probably much more ſo 
| than even the marine acid, | | 
However ſtrange and ſingular this _— may appear, we ſhall find, by 
rellecting on the nature of corroſive ſublimate, that no other cauſe of its 
cauiticity can be conceived. In fact, we mult allow that this ſalt is much 
more cauſtic than pure marine acid. For we are certain that a gros [72 grains] 
of this acid, or more, diluted in water, might be ſwallowed without the leaſt 
inconvenience; whereas half the quantity of corroſive ſublimate, diluted in 
the ſame or a much larger quantity of water, would infallibly poiſon. If then 
we ſuppoſe that the cauſticity of this ſalt is nothing elſe than the cauſticity of 
the marine acid contained in it, how can we conceive that this azid, which, very 
far from being diſengaged, and from poſſeſſing all its acidity in corroſive ſubli- 
mate, js, on tne contrary, united with more than thrice its weight of mercury, and 
is neutraliſed ſo as to form a very cryſtallizable ſalt. not deliqueſcent. and not very 
ſoluble in water, which does not change to red the blue colors of vegetables, 
and gives no mark of acidity, can be infinitely more corroſive than the ſame 
acid when free and diſengaged ? We might as well ſay, that vitriolic acid is 
dey | | more 
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more corroſive in vitriolated tartar than when pure. The cauſticity then of cor o- 
ſive ſublima'e mult be chiefly attributed to the mercury, which is the predominant 
and leaſt ſaturated part of that ſaline ſubſtance. The mercury in corroſive 
ſublimate appears to be nearly in a ſimilar ſtate as the earthy principle in fixed 
alkalis; thak is to ſay, its aggregation is deſtroyed at leaſt in great meaſure, 
and its quantity is very large in proportion to that of the ſaline principle. 
Accordingly, corroſive ſublimate, inſtead of changing the blue colors of vege- 
tables to red, as acids do, changes them to green, as if it were an alkali, accord- 
ing to the obſervations of Mr Rouelle ; and in the ſame manner as alkalis ſeem 
to owe their cauſticity to the proportion and peculiar ate of their earth, ſo alſo 
does the cauſticity of corroſive ſublimate proceed from the quantity and diſpo- 
ſition of its mercury. I his cauſticity then is racher of an alkaline than of an 
acid kind. | 

An objection might be made here, that if the cauſticity of corroſive ſublimate 
depended on the mercury, it ought to be encreaſed by encreaſiag the propor- 
tion of the mercury; whereas we know, that the addition of more mercury has 
a contrary effect, as we find from the inſtance of ſweer mercury. 

The anſwer to this objection is not difficult. Although the cauſticity cf 
corroſive ſublimate depends more on its mercury than on its acid, we cannot 
doubt that this acid alſo contributes to produce this effect, according to the 
general rule, that all the principles of bodies conduce more or leſs to their pro- 
perties : but the acid of ſublimate is indeed nearly in the ſtate of abſolute 
ſaturation, although it is not quite in that ſtate 3 and however neutraliſed it 
may ſeem, it is yet capable of a certain degree of action: but when it is totally 
ſaturated with mercury, it is then alſo completely in a ſtate of abſolute 
ſaturation ; becauſe this acid is capable of uniting with ſo much mercury, that 
when it is combined with this metallic ſubſtance, its relative ſaturation and its 
abſolute ſaturation are almoſt the ſame thing. We need not then be ſurprized, 
that in this reſpect the cauſticity of the ſublimate is conſiderably diminiſhed ; 
bur, beſides, when the quantity of mercury much exceeds what ought to be con- 
tained in corroſive ſublimate, we may e-ſily perceive that the parts of the: 
mercury, being preſſed nearer the parts of the acid, are alſo more and more 
united together, and approach more nearly to the (tate of aggregation ; in 
which ſtate mercury cannot have any cauſticity. See fer the preperties. cbe- 
mical and medicinal, of corroſive ſublimate, the articles Acid. (MakIx E), and: 
Mercury. | 


DCLXIX. SUBLIMATE (SWEET). Se Marxcuay: 


(Sweer). 
DCLXX. SUBLIMATE (RE D). If a ſolution of mercury 
in nitrous acid be evaporated and dried, and then expoſed to a ſtrong heat in. 


a matraſs, the nitrous acid will be ſeparated from the mercury in great mea- 
| ſure, and will be diſſipated in red vapors; the faline maſs remaining in the 
matraſs acquires at firſt a yellow color, which afterwards changes to an orange 
color, and laſtly to a red. This is called red precipitate. But by expoſing this 
red matter to greater heat, it is ſublimed, while its color is preſerved. It is then 
called red ſublimate. This ſublimate is not uſed. _ | 
- . DCLXXI. S U G AR. Sugar is a cryſtallizable eſſential ſalt, of a. 
| freer agreeable taſte, contained, more or leſs plentifully, tn. many kinds of 
= | : vegetables d; 
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vegetables; but in moſt of them in ſo ſmall a quantity, or confounded with ſo much 
extraneous matter, that it cannot be obtained from them with 

The plant which contains and furniſhes moſt of this eſſential ſalt is a kind of 
reed, which grows in hot climates, called ſugar-cane. 8 

The method uſed for the extraction of ſugar from the cane is he ſame as is 
employed for the extraction of any eſſential ſalt from the juices of plants, with 
this difference, that as ſugar and liquors containing it are very fermentable, 
this ſalt is not obtained by a regular cryſtallization, but by a much ſpeedier 
coagulation. | 

After having entirely expreſſed the juice from ſugar-canes, it is boiled in 
caldrons at different times with lime-water and lixivium of aſhes, both to 
clarify it, and to evaporate it ſo much, that when it cools,. moſt of it coagulates 
or confuſedly cryſtallizes. This coagulated matter is to be ſeparated from the 

remaining liquor, which is called melaſſes. From this liquor, * fermentation 
and diſtillation, an ardent ſpirit is obtained, called rum. The ſolid ſubſtance, 
or ſugar, is mixed with much mucilaginous extractive matter, which renders it 
ſoft and red. To purify, or, as it is called, to refine it further, it muſt be re- 
diſſolved in pure water, and its heterogeneous parts muſt be ſeparated by boil- 
ing with quicklime and lixivium of aſhes, to which is added a certain quantity 
of ox's blood, for a more perfect clarification and purification, Laſtly, the 
ſugar, when refined, is put into earthen conical veſſels open at both ends, the 
{ſmaller of which is turned downwards. The ſugar is covered with ſome earth 
moiſtened with water. This water filtrates through the ſugar, diſſolves the 
mucilage or ſlime which till adheres to the ſugar, and flows out at the open- 
ing in the lower point of the conical veſſel. In this manner is obtained this 
pleaſant and uſeful ſalt. To whiten and purify it perfectly many clarifications 
are required ; the cauſe of which is chiefly a ſlimy matter, like honey, that ad- 
heres to it. Tk 

This eſſential ſalt is ſoluble in water, like all other falts, and even is one of 
thoſe ſalts thar is ſoluble in the ſmalleſt quantity of water. 

It is cryſtallizable ; and its cryſtals, when flowly and regularly formed, are 
beautiful and tranſparent, called ſugar- candy. This ſalt conſiſts of an acid 
united with a large quantity of a very attenuated and mucilaginous earth, and 
with a certain quantity of tweet and not volatile oil, which is in a ſtate perfectly 
ſaponaceous, that is, entirely ſoluble in water by means of the acid. 

Sugar, when diſtilled, yields a phlegm, an oily empyreumatic acid, a ſmall 
portion of colored empyreumatic oil, and leaves a conſiderable quantity of 
reſiduous coal. 45 | | 

T - is very ſuſceptible of the ſpiritous fermentation, when it is diluted 
in a ſufficient quantity of water; and, like all the other ſubſtances capable of 

that fermentation, it is very nutritive to animals; 
| The nutritive and fermentative parts of vegetables have not been ſuffi - 
ciently examined, to enable us to determine, whether they be perfectly of a 
ſaccharine nature. We know, however, that they furniſh by analyſis-the ſame 
principles, and nearly in the ſame proportion; that they all have a ſweet, agree- 
able, and generally ſaccharine taſte; that every vegetable or animal ſubſtance that is 
' faccharine is alſo nutritive and fermentative; and, laſtly, that genuine ſugar 
may be obtained from moſt of them. | 5 
% a ; Mr. 
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Mr.“ has obtained ſugar from the roots of ſeveral plants, as from 
carrots, parſnips, white and red beets. Some of theſe roots, as, for example, 
the white beet, furniſhed a very conſiderable quantity of ſugar. He obtained 
about half an ounce of ſugar from half a pound of the dried root. This able 
chemiſt, conſidering that | when is ſoluble in ſpirit of wine, and that the mu- 
cilaginous parts of plants are not ſoluble in that fluid, eaſily obtained a pure 
ſugar by digeſting the dried roots in that ſpirit, and dy evaporating the ſiquor. 
Afterwards, hoping to find a cheaper method, that his diſcovery might be 
uſeful, he attempted ſucceſsfully to obtain ſugar by the ordinary proceſs very 
little varicd. He could not indeed obtain a very pure ſugar without repeat- 
ing very frequently the ſolutions, clarifications, and other operations, as may 
be ſeen in his Memoir, or in the eighth Diſſertation of his Opuſcules Chemiques, 
But at laſt he did ſucceed ; and we — reaſon to hope, that by improving the 
proceſs, much ſugar may be obtained from other vegetables, as from green 
peas, cabbage, green far naceous grains; from ſeveral trees, as the ſycamore, 
and the birch trees, ſome of which have more of a ſaccharine taſte than ſeve 
of the plants from which Mr. Margraaf extracted fugar. | 
The chief, and perhaps the only difficulty to be ſurmounted in this extrac- 
tion of ſugar proceeds from the viſcid matters, which are ſo mixed and blended 
with the ſaccharine ſubſtance of plants, that they prevent its cryſtallization: 
The ſaccharine and mucilaginous parts might be rected from each other by 
means of a menſtruum, which could diffolve the ſugar and not the ſlimy ſub- 
ſtance, or which could diſſolve the latter and not the former. To diſcover 
ſuch a menſtruum ſeems to be the proper object of inquiry for thoſe who would 
profecute, this ſubſect. | f | 
DCLXXII. SUGAR ff LEAD. See Sarir of Lean. 
DCLXXIII. SUGAR M IL k. See Mix. 
 DCLXXIV. SUL PHU R. No word has been ſo much uſed by 
chemiſts, and at the ſame time ſo much. abuſed, as ſulphur. By this the ancient 
chemiſts denoted all inflammable'ſubſtances of whatever nature-they might be. 
Sulphur, according to them, is one of the principles of bodies. They ſpoke con- 
tinually of the ſulphurs of metals, of the ſulphurs of plants, of the ſulphurs 
of animals: oils, ardent ſpirits, reſins, bitumens, were all ſulphurs. In every 
thing they found a ſulphur. Even now, alchemiſts and others who have only 
confuſed ideas of chemiſtry, from reading old chemical books, talk inceſſantly 
and deciſively of ſulphurs. | 
To Beccher, and ſtill more to the illuſtrious Stahl, we owe the ſimple, clear, 
and preciſe ideas which we now have of the ſeveral kinds of inflammable 
ſubſtances, formerly confounded under the general name of ſulphur. © By the 
ſagacious diſtinction they have made between the pure and ſimple inflammable 
principle, and the more compounded bodies which contain it, and owe their 
anflammability to it, we acquire a knowledge of the true theory of ſulphur 
and of all inflammable ſubſtances. | | 
Since Stahl has unfolded this fublime theory, we know that the inflam- 
mable principle is identical, always alike, and the ſame in every body; that 
this principle by its combination with different ſubſtances produces all the in- 
Aammable matters which we know. Oils, fats, reſins, bitumens, ardent ſpirits, 
coals, metals, ſulphur properly ſo called, or common ſulphur, are fo many 
Cam- 
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compounds, all which have the common property of burning, becauſe they all 
contain the principle of inflammability, but which differ in other reſpects, 
becauſe this principle is united to different ſubſtances, and in different pro- 
rtions, | | 

"Stahl has eſtabliſhed theſe important truths, chiefly by examining, by de- 
compoſing, and by re-compoſing common ſulphur, and by demonſtrating from 
the molt ſatisfactory experiments, that this ſulphur conſiſts of vitriolic acid 
united with the pureſt and ſimpleſt inammable principle. We ſhall relate as 
ſhortly as we can the reſults of his reſearches upon this ſubject. 

Nature probably forms, and combines daily, mineral ſulphur within the 
earth. This ſubſtance is abundantly diffuſed in many places, eſpecially where 
metallic minerals exiſt, Sulphur almoſt pure, called native ſulphur, is found 
in volcanos and in grottos, where it is ſublimed in form of tranſparent 
cryſtals. But the greateſt quantity of ſulphur which exiſts naturally is com- 
bined with metals in ores and eſpecially in pyrites. As ſulphur is fuſible and 
volatile, it is procured from theſe minerals by diſtillation and ſublimation. See 
SMELTING of ORes. _ _ f | 

. Sulphur, ſuch as it is in commerce and in arts, is of a pale yellow or citron 


color, of a diſagreeable and peculiar ſmell, which is rendered more ſenſible 


when the ſulphur is heated or.rubbed. By rubbing, ſulphur is electriſed. Its 
ſpecific gravity is much greater than that of water, and leſs than that of earths 
and ſtones. It is brittle and pulverable ; altho* it may alſo be eaſily ſoftened, 
as we ſhall after vards obſerve. 5 ö OOTY 

. Sulphur ſeems to be incapable of receiving any alteration from air or from 


water, ſeparately or conjointly, nor even from fire in cloſe veſſels, Sulphur, 


expoſed to heat in a ſubliming veſſel; is melted; with a very gentle heat, and 
then is ſublimed, and adheres to the capital, forming ſmall very fine needle- 
like cryſtals, called flowers of ſulphur. This ſublimed ſulphur is eſſentially 


the ſame as that which has been only melted : and it may be thus ſublimed 


many times without alteration, If ſulphur, which has been expoſed to no more 
heat than ſufficient to melt it, be cooled very gradually, it cryſtallizes in form 
of many needles croſſing each other. Some of theſe pointed cryſtals may alſo 
be obſerved in the interior parts of the lumps of ſulphur which have been 
melted and caſt into cylindrical moulds, as they are commonly fold ; becauſe 
the center of theſe cylindrical rolls is more ſlowly cooled than the ſurface. Sul- 
phur alſo gives this needle-like form to cinnabar, to antimony, and to many 


bother minerals containing it. 


Sulphur is inflamed and burnt by expoſure to fire and to air. But the phe- 
nomena which it exhibits are different according to the manner of its combultion. 
When it is very hot and burns quickly, its flame is ardent and capable of 
kindling inflammable. bodies, but is always blueiſh, not very luminous, and 
not accompanied with any ſoot or ſmoke, but with an acid vapor of a pene- 


trating and ſuffocating ſmell. This vapor, confined by means of a glaſs bell, 
and received into the vapor of water, introduced for that purpoſe into the 
ſame bell, is called /pirit of ſulphur, which we ſhall afterwards ſhew is the 


vitriolic acid, that is at firſt volatile and ſulphureous, from the ſmall quantity 
of inflammable principle that it ſtill retains, but which afterwards becomes pure 
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If, on the contrary, ſulphur is burnt in open air but very flowly, its flame 
is ſo little luminous, that it can be perceived only in the dark, like a ſmall 
bluiſh glimmering light; and fo little ardent, that it cannot kindle the moſt 
inflammable ſubſtances. Mr. Beaume proves this truth by a very fine and 
curious experiment, in which he burns all the ſulphur that is contained in gun- 
powder without kindling the powder. When this experiment is made, a tile 
mult be equally heated and to a certain degree, that is, a little more than is 
requiſite for the ſucceſs of the experiment. Upon this tile, thus heated, ſome 

rains of gun-powder are thrown, to diſcover the degree of heat; and if the 

t be roo great, the powder detonates, from time to time, as is uſual. 
More powder 1s thrown on the tile, til] this be ſo much cooled, that the powder 
does not fulminate, but only emits a white ſmoke. If the tile and powder 
be carried in this ſtate to a dark place, the vapor, which ſeemed to be a white 
ſmoke, will then appear to be a true flame, but very bluiſh and faint ; which 
will continue till all the ſulphur of the powder be conſumed, if the tile re- 
mains ſufficiently hot for that 11¹ tl 
We may eaſily perceive, that when the ſulphur burns thus weakly and flowly, 

a part of its inflammable principle is diſſipated without inflammation, and 
that conſequently the acid which is diſengaged by that combuſtion, ought to 
be more volatile, penetrating, and ſulphureous, than it is when the inflam- 
mation is more _ Hence, when we would obtain much volatile ſulphureous 
acid by burning ſulphur, as for the whitening of ſtuffs by the vapor ſulphur, 
it muſt be burnt very flowly, as Stahl has well remarked. 

As nothing remains after the burning of ſulphur, unleſs ſome extraneous 
body ns to be mixed with it ; and as, during this combuſtion, nothing is 

perceptible but two matters, one of which is deſtroyed by the inflammation, and 
- another which has the properties of the vitriolic acid; we may conclude, that 
ſulphur is compoſed of an iuflammable matter, and of vitriolic acid. But the 
examination: of the other properties of this ſubſtance will render our knowledge 
of its nature and its principles more compleat and accurate. | 119 

Sulphur heated ſo much as to burn, and thrown while melted and burning 
into water, is very quickly fixed or rendered ſolid z but in this experiment it ac- 
quires a conſiderable degree of ſoftneſs, which indeed only laſts a certain time; 
after which the ſulphur recovers its natural conſiſtence and brittleneſs. As 
Pure acids ſeem to have no action upon ſulphur, eſpecially in the humid 
way. But Mr. Beaume has obſerved, that if concentrated vitriolic acid be poured 
upon ſulphur, and heated to a certain degree, this ſulphur will liquefy and 
appear in the water like an ail; and when it is cooled, it will have a green color; 
which ſeems to ſhew ſome action of the acid upon the ſulphur, But this ſul- 
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phur is not in any other reſpect changed. | [1 
Alkalis fixed and volatile, and even calcareous earths, diſſolve fulphur, ren- 
der it more * 7 —— in — on form — it compounds called /ivers 
of ſulphur. ulphur may be ſeparated and precipitated, by means of 
2 ary from theſe ſubſtances; in which caſe, it appears as before, only much 


divided. * _—_— 78 = 
This experiment ſhews that ſulphur. is not decompoſed by uniting with al- 
kalis. Nevertheleſs the ſtrong fetid ſmell of liver of ſulphur, and the fa- 
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cility of decompoſing ſulphur while it is thus united with an alkali, ſhew that, 
in this combination, the connexion of its parts are weaker than when it is un- 
combined. See Liver of Sur rRHux. | ; el 
. Sulphur detonates with nitre, from its inflammable principle, and is then 
decompoſed by the combuſtion of this principle. But in this detonation we 
perceive only the two principles of ſulphur above-mentioned. Its phlogiſton, 
together with that of the nitrous acid, maintains the flame of this detonation, 
and the acid of the ſulphur is afterwards found to be combined with the alkali 
of the nitre, with which it forms a vitriolated tartar, called ſal pelychreſt of Glafer. 
This is completely proved in the experiment of the clyſſus of ſulphur, Set 
CLyssvs. | 4 113 292-00. 4901 4 199%04 nod 
Sulphur unites eaſily with all metallic matters, excepting gold, platina, and 
Zinc; at leaſt we have not found the means of uniting it with theſe, directly, 
and without ſome intermediate ſubſtance. The degrees of affinity with which 
ſulphur combines with thoſe metals to which it may be readily united, are dit- 
ferent; for it not only unites more eaſily and abundantly with ſome than 
with others, but it alſo quits thoſe with which it has a let, affinity, to unite 
with others to which it has a ſtronger affinity. 
I The affinities of ſulphur according to Mr. Geoffroy's table are, fixed alkali, 
iron, copper, lead, ſilver, regulus of antimony, mercury, and gold; and ac- 
cording to Mr. Gellert's table, they are, iron, copper, tin, lead, ſilver, biſ- 
muth, regulus of antimony, mercury, arſenic, and cobalt: gold and zinc are 
marked in this table as being incapable of uniting with ſulphur. # fine 34 
Ihe compounds formed ; ſulphur with different metals are different; but 
all of them poſſeſs a metallic luſtre, without any ductility: theſe combimations 
of ſulphur and of metals are very frequently found in a natural ſtate. Almo 
all the metals which we dig from the earth are naturally found combined wi 
ſulphur, forming moſt of the ores and metallic minerals. 
The properties of the combinations of ſulphur with metallic matters have 
been little examined, becauſe theſe combinations are not of any uſe; but, on the 
contrary, when they are found, they muſt be decompoſed, that the metals may 
be obtained ſeparately from the ſulphur. Nevertheleſs, we know not only 
that metals have different degrees of affinity with ſulphur 4 in conſequence of 
which property, ſulphur may be and actually is, in many metallurgical :ope- 
- rations, ſeparated from ſome metals by means of others, to which it is more 
diſpoſed to unite; but we alſo know that ſulphur facilitates the. fuſion of hard 
and difficuley fuſible metals, ſuch as copper and iron; and that, on the contrary, 
it tenders the ſoft and fuſible metals, as tin and lead, leſs eaſily fuſible. I heir 
ſingular effects ſeem to proceed from the difference of the affinity of ſulphur to 
the ſeveral metals. 1632 12318 'o vn 200 #2. Tuil 
-.. Sulphur may be ſeparated from metallic matters by ſeveral methods. Firſt, 
.as:ſulphur is volatile, and as ' theſe metallic matters are fixed, or at leaſt leſs 
volatile than ſulphur, the mere action of ſire is ſufficient to ſeparate ſulphur 
from moſt metals. - As this method is ſimple, and not expenſive, it is generally 
employed to ſeparate ſulphur from ores; which effect is produced by the 
. zorrefattzon' or roaſting of theſe ores. We muſt, however, except the ore of mer- 
cury, or native cinnabar, and alſo the combinations of arſenic with ſulphur, 
which cannot be decompoſed without an intermediate ſubſtance, from the great 
volatility of mercury and of arſenic: although perhaps it would not be im- 
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. poflible to ſeparate the ſulphur ſrom theſe compounds, without an intermediate 
ſubitance, by a heat carefully applied, long continued, and with acceſs of 
air. | | 

Secondly, ſeveral combinations of ſulphur with metals may be decompoſed 
by, means of acids, which diſſolve the metallic matter, without attacking the 
ſulphur. , But in ſeveral of theſe compounds, the ſulphur defends the metal 
from the action of the acids; and this ſcparation by acids does frequently not 
ſucceed, or ſucceeds only imperfectly. Crude antimony is one of the ſul- 

hurated metallic ſubſtances from which ſulphur may molt eaſily be ſeparated 
by means of aqua regia, This menſtruum ſeizes readily the regulus of antimony 
contained in mineral antimony, and ſeparates from it the ſulphur, which chen 
appears in form of a white powder, 
L aſtly, we may, as we have already ſaid, ſeparate, ſevera] metals from ſulphur 
by means of other metals, to which the ſulphur has a greater affinity. | his 
ſeparation is practiſed in ſeveral operations, as in the dry parting, the purification 
of gold by antimony, the decompaſtion of cinnabar, of erpiment, and of crude aniimony. 
See the articles Ex8av of ORts; Ones; PrrITES; SMELTING of Orgs; and 
all the articles of the ſeveral metals and ſemi-metals. | 
Oils and oily matters, of whatever nature, are all capable of acting upon 
ſulphur, and of. diſſolving it. Several ſolutions, of ſulphur in eſſential oils are 
uſed in pharmacy, which have been named from the oils employed; as #erebin- 
thinated balſam of ſulphur, and aniſated balſam of ſulphur; and other tolutions 
have been made of ſulphur ia expreſſed ſweet oils, as that in the oil of nuts, 
called Rulland's balſam of ſulphur. nada 
Sulphur cannot be diſſolved in oils, acdording to Mr. Beaume, without a 
- heat- ſufficient to melt it. A larger quantity of ſulphur is kept diſſolved 
in the oil while hot than when cold; and accordingly when oil has been ſatu- 
rated with ſulphur by means of heat, a part of the ſulphur ſeparates from it 
when it cools, in the ſame manner as many ſalts kept diſſolved in hot water 
are cryſtallized when the water becomes cold. The analogy, betwixt the ſalts 
and ſulphur in theſe inſtances is alſo obſervable in this reſpect, that when the 
oil in which the ſulphur is diſſolved is very gradually cooled, the ſulphur cry- 
ſtallizes regularly, as ſalts do in ſimilar circumſtances. , +, / - 

Sulphur is not decompoſed by the union which it contracts with oils, when no 
more heat is applied chan is neceſſary for the ſolution. For the ſulphur, when 
ſeparated from the oil, is found to be poſſeſſed of all its properties, It appears, 
however, that the connexion of its principles is in ſome meaſure Mtered by this 

combination; at leaſt, if we may judge from the color and ſmell of the balſams 
of ſulphur which are different from thoſe of the ſulphur, or of the oil. 

But when the balſams of ſulphur are diſtilled with, a heat capable of entirely 
decompoſing them, the ſulphur itſelf is then alſo decompoſed. For according 

to an experiment made by Homberg, and ſome other chemiſts, the ſame prin- 
ciples are obtained by this diſtillation continued till the matter in the retort be 
dry, as are obtained from a combination of pure vitriolic acid with oils. Theſe 
principles are, firſt, a portion of oil, when the oil of which the diſtilled balſam 
is compoſed was an eſſential oil: then fome volatile ſulphureous acid, which is 
ere ſtronger ; along with this acid more gil 
by 5 E22 if £1910 MAL riſes, 
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riſes, which becomes more and more thick towards the end of the diſtillation ; 
_ laſtly, when the retort has been red-hot, nothing remains but a fixed 
coal. 
From the above-mentioned products we find, that the ſulphur and part of the 
oil are-decompoſed in this diſtillation. The vitriolic or — acid cer- 
tainly proceeds from the ſulphur: for no quantity of that acid can be obtained 
from any kind of oil, nor from any pure vegetable or animal oily matter. The 
water contained in this ſulphureous acid is evidently a part of the water which 
is a principle of the oil: for the vitriolic acid of the ſulphur being in a ſtate 
perfectly concentrated and dry, as ſhall be aft-rwards ſhewn, could not otherwiſe 
contain ſo much water as it does in this operation. Laſtly, the coal which 
remains after the operation is a portion of the earth that is a principle of the 
oil, intimately united with ſome of the inflammable principle either of the oil 
or of the ſulphur, or moſt | wm of both. | 
. In this mutual decompoſition of ſulphur and oil, the concentrated acid of the 
=. ſulphur ſeems to attack the watery principle of the oil, while- its phlogiſton, 
which by-this new union loſes much of its adheſive power, is partly diſengaged, 
and confounded with the phlogiſton of the oil. Thus the ſulphur is chan- 
ged into volatile ſulphureous acid. And probably alſo a certain quantity of 
inflammable principle is diſengaged in this experiment, and is diſſipated in 
vapors. Such appear to be the phlogiſtic vapors, which, kindling at once, pro - 
duce the terrible exploſions that ſometimes e when the combinations of 
oil and of ſulphur are careleſly heated. IAoffman relates a ſingular inſtanee 
of an exploſion of this kind, which happened in a laboratory, where balſam ef 
ho nyt Logon andre ne ene enen TOROTHE 
\ by == of wine does not act ſenſibly upon ſulphur, - unleſs theſe two ſubſtances 
be applied to each other jn the ſtate of vapor, as the Count de Lauraguais dil- 
covered. Many combinatiens, nom believed to be impoſſible, might be effect- 
ed by employing the moſt powerful means in chemiſtry ; namely, an extreme 
division and ſeparation of integrant parts, as the Count de Lauraguais bas 
done in the abevementioned experiment. By this means, chiefly, we 
may arrive at great Giſcoveties. From the above-mentioned properties of ſul- 
phur we learn, that this ſubſtance is compoſed of vitriolic acid and phlegiſton. 
Stahl demonſtrated this important truth 16 clearly and vm; — as to ſhe w 
the true ſtate, and even the proportion of the principles of ſulphur, not only 
from its ang}yfis, but alſo by its artificial compoſition, of which we ſhalt now 
D ceſs by ' which tbis chemiſt made ſulphur exactiy ſimilar to 
native ſulphur, conſiſts 1 and melting together in a crucible equal 
ports of fixed all ali and of vitriolated- tartar, to which is added a quantity of 
powdered" charcoal equal to a fourth part of the weight of the ſalts. The 
wutter i to be ſtirred with un iron rod, that the charcoal may be well mixed 
-with'the ſalts ; the crucible is to be covered; and à pretty ſtrong heat is to be 
1 and © cominvued during 'a very "ſhort time. The crucible 
is then to be removed from tde fire, and the melted matter is to be poured 
upon à ſtone! previouſiy gresſed. This matter, 'which ſparkles when it is 
potired, is "cog ulared'; y culd, and becomes a bricele maſs,” of a. deeper red 
lor than ordinary liver of ſulphur; but k has the ſmell, the ſolubility, the 
| . | | deliqueſcency,, 


8 


deliqueſcency, and all the other properties of liver of ſulphur. By diſſolving it 
in water, and by adding any acid to the folution, an artificial ſulphur will be 
precipitated, which being collected and dried, is found not to differ from na- 
tural ſulphur. - 


The color of this dry liver of ſul bur is redder than that of the ordinary pre- * 
Cccp 


paration of that name; and when diſſolved in water, its ſolution its of a 
green color, in which reſpect alſo it differs from the ordinary liver of ſulphur. 
Theſe differences proceed from ſome foreign matter united with the liver of 
artificial ſulphur; and this foreign matter is a part of the charcoal employed in 
the proceſs for making the ſulphur, For the whole quantity of charcoal added 
not being converted into ſulphur in this proceſs, ſome part of it is diſſolved 
by the liver of ſulphur, as ſoon as this is formed z charcoal beiag ſoluble in 
liver of ſulphur, as the yapager Me. Rouelle has ſhewn. 

We ſhould be much miſtaken if we believed, that the ſulphur obtained 
in-this operation exiſted ready formed in any of the ſubſtances employed. and 
that it is only extracted from theſe. Glauber had, before Stahl, -performed this 
operation, by em loying his ſal mirabile inſtead of vitriolated tartar ; but from 
his ignorance of the true theory, he fell into this miſtaken opinion. Boyle allo, 
having procured ſulphur by diſtilling to dryneſs a; mixture of vitriokc acid and 
oil of turpentine, did not believe that he had produced this ſulphur, but only 
that he had ſeparated it from the ſubſtances employed. On the contrary, we 

kno certainly from many-provts, that nat a particle of ſulphur. exiits in vitti- 
olic acid, nor in neutral vitriolic falts with baſis of fixed alkali, nor in very pure 
alkalis, nor in any oil, nor in any vegetable coal; and conſequently the ſulphur 
obtained in theſe operations is a new product, reſulting from the union of the 
3 with the iaflammable principle of the vegetable coal, as Stahl has 
vanced. | | 


[The fixed alkali-mixed with the vicrialated tartar in this proceſs is not abſo- | 


lately neceſfary m Hor ſulphur may be produced merely from any vitriolic ſalt 
Vith any — — — bus the alkali is uſeful in 
this proceſs, by facilitating the fuſion. of the viriolated tartar, and by prevent- 
ing the diſſipation and combuſtion of moſt of the ſulphur, as ſoon, as. it is 
formed. This alkali unites with chis ſulphur, and forms à liver, in which the 
ſulphur is leſs diſpoſed to burn, and be diſſipated, than when it is not engaged 
N any fixed and — Yi * wid ea hs 1 : 
1 thaugh, rigargu 10 aking, t rie b * wy 5 ſer gage, 
and treated properly wich any combuſtible body, can always. produce ſulphus ; 


' in this operation, an acid engaged in ſome baſis to which it al- 


 hezes ſtrongly ought always to be emplayed z; fuck is the acid in vitriolated tartar, 
in Slauber's falt, and even in almoſt all geucral uitriolic ſalts with earthy and 
metallic baſes ; becauſe vitriolic acid canngt contract with the inſlammable prin- 
Aple the intimate union which is cequiſite for the production of true 2 5 
excepting it he deprived of all qhe water that is not geceſſany tp its ſaline eſſence; 
that is, ay, in 188 higheſt., degree of, congentrationy Wd even in a dry. ſtage. 
Beſides. if à red heat be not ah, maceſſary. 30. effect this combinatiqa, 2s 
abe ſulphur formed ins ſuluaon pt ſom ic mann oy pie a6 hrs, 
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id is nevertheless very uſeful. * But when a diſengaged vitriolic acid is employed; 
ab for inſtaner, when a mixture of this acid with an oil is diſtilled; the greateſt 
ra of the acid is converted! into volatile ſulphureous acid, while any moiſture 
remains in the mixture, and the ſulphur is not produced till towards che end of 
the operation, When the matter in the retort is dry; and then the concentrated 
remaintnig- portion of vitriolic acid, uniting with the phlogiſton of the earthy 
coal of the oil, forms the ſulp¾munr. nad © 
Hence, ſulphur may be more cbpiouſty and quickly made by applying to a 
coal vitrihlie acid engaged in ſome baſis, which renders it fo fed that it may, 
by fire; be deprived' of AH ſuperflusus water: and even be made red- hot, than 
by employing this acid manyother; manner. Accordingly- Stahls proceſs is the 
beſt. Theſe conſiderarions on the beſt method of making ſulphur are of little 
value, becauſe natural fulphur is plentiful and cheag: Bur the diſcovery: that 
ſulphur can be thus made, and the theory which Stahl has given concerning 
this ſubject, are very important. For from thence we not only learn the nature 
of ſulphur, of Which we had an imperfect, and even falſe, idea; but, what is 
Much more valuable, e may thence draw n number of very important and 
very "general infiirthers; the ichlef of which we fhall now mention: 


in ffammadble prineiple We L 2 299 Sift ot h 
* © Secondly, the flammable prineiple of, al eombuſtible bodies is always 
capable of forming ſulphur with the vitriolic acid, provided it be, or can be 
made, dry. Thus ardent fpifirs,”6ils, and oily matters; or rather the coals of 


trigſte acid, with wWharever ſubſtances it may be eombined; and reci . 


3 ay,” « | 

*bo8R8 m which'it%cxiſts in a combuſtible ſtatte oo 
- "Fourthly, the principles and properties of ſulphur being known; we may de- 
"duce from theſe properties a more accurate knowledge of the particular _— 
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of the inflammable princi 1pari differences between ſal hur, 
volatile ſulphureous 11 Lean 00 wee 0; daten 
find that the ſmell and pa oh ulphur, its Manne its conſtant dryneſs, its 
vafalubilicy in Mater, which, propervies 10 0 not belong to vitriolic acid, are pro- 
duced by the, i mahle principle, that poſſeſſes a 8 all te  qualiries in itſelf, 
or chat is, at leaſt, capable, of communicating them to the C6 er! in the 
combination, of which, it enters, Fee the 17 7 Pg L6@18Tow.” 0 
Fifthly, ve have, reaſon, to believe. that t 

eminencly the abovementioned properties ; ; for we know 15 the Fant of it 
in ſulphur is much leſs than he quantity of | the vitriolic” acid. Stahl has made 
a fine experiment to diſcover'hearly the proportion. of the tus, e of ſul- 


phur;- bis. expexrit cee an. tejn Watz df gore liver of 
ſulphur upon an eart * ok Fa N 1 I 1 2h lace U 119705 = 
ihat the liver of, { vr ha f. 0. be ed Ro £ Kh £3 SHR hat Tr "can 


ap powd er lt be Werde, and an [iy Folk be encrenſed 


run into lumps. 


towards the end. till no ſmell be reeived, 110 20 iin 'indtter is to 


be n, h and by cryltalljzation, a yery pure vitriolared fartar is 


formed. 01 1 T6117 _— 
In this o Won, 2 ab iD af the” folp yr " hty-ait- 
ſipated without. any ſenſib male itz ad b e Kd _ 


combined, with the alkali > IT, FREY, obſetv 
70 refer tig e. experiment ER 05500 5 whe 0 ano, 95 


following conditipns, are required N my ol 1075 y the'q 


ſulphux contained in, the liver of ſſ ack or £ 2,29 * 5 TY 1800 fo 

we ot Wa myc ge xg a ſal, tht th ally en 

of, it iq ſaturate 1255 1 nnd e alt Uh, yo 1 be. ach 9202 
. oning gage and hep e 

oniynshat of t he pbur, w Þ-yety' 5 47 ived 

To prevent chis wer cf dp volaile 5c, we Mm 55 owly; and 

the operation acaordingly requires RN AE: 7 randt, refully 


rgpeated, it. found from the quantity of Ba 75 tartar Se b 2 95 

mod ahat, in ſulphur, the 185 10 5 ble pringp} e ig to th 

wurrialic acid as eee. ichs yz at, thay the n bh e cbn ſtains 0 whit 
mable Fete 


1 of its weight of in 
Such is the ſtate of gur aftua] — concerning the A and prin- 
eiplesof ſulphur, which, Stahl by rendered. very compleat and accurate. We 
Find that ſulphur is a peculiar combination of the pureſt. inflanmable principle 
ith -vitziglic acid; that, not a particle of pi 0 contained in it chat it is there-- 
munen from bitumens, y 1 b. Ic has been long confougded;. 
. — more improperly, the hami of fold 
linfacamable bodies, which are ngirely, differen from } * e ought! there— 
forte 20:conkite the name of ſulphur to the co und me of pa vitriolic- 
acid and pure phlogiſton, unleſs we would W it, as the ancient chemiſts have 
dane, terthe inflammabie principle, itfelf, ed 117 called the princigal ſulgb ur 3 
bus in this caſe we, ought, 0 74 . DO Q mince al fulphur. 7 
Let vs remark; 2 2 che, name. Suipbuy, that as 
-<tlitr acids/befides the vi Ein gl ls iti vnioN;. and: forms 


compounds with pure bog iſtop, this 


re vitrio eig From this can arifon we a 


Pi > has deen e to alk; ocher 


nefally ecken al 
<umpouuds, 
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mpoynl of of pure aciff and phlogitton, which'thay be eflingurhed From each 


Dees the name of es acid; as vitriolic ſulphur, nitrous and 
marine 155 bur, if any much ſulphur does exift * Hut jet ts ao remark upon this 
ſubje I that Ve can g ive this. name of ſulpbur ro: thoſe compounds only which 
1. not cont 7 ny dil ; this condition being effential ro! the ſulphureous combi- 
nation; an 1 went 7. chat we cannot admit of ACttots - fretpbu?, of tarta- 
reous ſulphur, others of this Harute” . containing vegetable acids, which 
cannot ever Ble truly folphureous combination, oſi account of the oil which 
yer into their compoſition as an effenrial principle. Ser the articles Acid 

ITRIOLIC), Acid (VoratiLE SULPHUR EOU?), . Deronarron A Nitze, 


1825 of. SVh Fatah and 13 obo 

. 561 Iphur are For is emp extenſive in _— „in weckaine, hg 
ee Nel of ſulphur is em in erg for "ſeveral ſolutions, 
inf be ſeen at Wo article Ion * SuLetiva. Sulphur is alſo uſeful 

55 Wert fuſions, ptecipitations, and ſeparations of metals and minerals, as we 


have already mentioned. . as ur contains a very large quantity of 
2 d a method has bee 2.1 and is now practiſed, of wants 


oy 1 this acid. by Þ Durnjng Licher in cloſe veſſels with the addition of Tore 
2 by an . tion enltar to that of the clyfſus.” Ser Or rs. 
ws phur, js ef nployed in medicine, both internally and externally, for ub 


* diſeaſes of the breaſt, and For ſeveral diſeaſes of che fin of the nature 
of the itch. The 9 5 preps tions of fulphur are, flowers of ſulphur 
walked fulphur, e of ful * ve r, rablers, Þatſams, Rvers of ſolptaf * 


others, in | ance is not altered, but only ſie] and 
Kivided, ing in 0 27 5 by Toit 190 'zffociared' with other ſub ane; 
by bout 8 onißg the ſolptiurzous combinations of antimony and of mercury. 
2 phyficj 1 9 755 confideyin ring © that fulphur is unſbluble in water, 
us le 8 he ation "of mot —— have advanced that it 


eile taken internally, "ſingle and unaltered : but this 
£55, prod Ga 6 to be without foundation ; for we are certain that the ſweat and 
.Þ<r{piration of tl & who rake ſulphur. internally have a ſmell evidently 

keoüs, Beſides, hut is much more ſöluble than is generally believed. It 
is attacked by 2 ol + and ſaponaceous ſubttances, ind Lonſveuently by almeft 


all animal Jiquors, , _ 
We cannot eaſily form a very diſtinct and clear idea of the Manser in which 
2 "Cul hur acts Nbg upon our bodies; but from obſervations made upon its 
&s, ly appears to be dividin rr and ſomewhat heating: it 
rincipal 18 the 7 1 re pars . body, the chief of which are 
1 ; and from i ge, h particaleny y' vieful" in ſome 
"eaſes of ol pas an Ah " FI 1 5 n In vas 
phur is a powerful repellent, Appel m curing ſeveral 
kick #5 itch merely; 'by external application in form of oimmenti and 
39 tums. * | 
Several mineral waters, which are drank, or uſed as baths, for de ede, N 
owe their good qualities to fu hur contilned in them. Such are the wates of 
3 off ont Dor, of Aix-la-Chapelle, and of Saint-Amant. Accord- 
We” ban "Trey are employed In ſeveral gy of che breaſt and of the 


Ea eint ie 2 * 1 bade alan. 
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ſkin. Laſtly, ſulphur combined with other ſubſtances may contribute to 
their medicinal powers. See the articles BaLsam of SULPHUR, CinNNABAR, 
ETHrioes Mineral, Mineral WarERSs, Liver of SULPHUR, KerMEs 
MineRAL. | 1 I | 

Sulphur is alſo uſed in ſeveral arts. By means of it fine impreſſions of 

engraved ſtones are taken. Matches are formed of it; and its utility as an 

ingredient in the preparation of gun- powder and fire-works is well known 
Laſtly, it is uſed for whitening wool, ſülk, and many other matters expoſed 
to its vapor during its combuſtion, the colors and redneſs of which could not 
——ů by any other ſubſtance, but are quickly effaced by this 
acid vapor. 

DCLXXV. SULPHUR (GOLDEN) f ANTIM ON. 
Golden ſulphur of antimony is a mixture of ſulphur and regulus of antimony, 
of an orange color, which is obtained by diſſolving the ſcoria of regulus of 
antimony, and by precipitating this ſolution by means of an acid. 

We may ſee at the article RecuLus of ANT1Moxy, that this ſcoria is a liver 
of ſulphur, containing a certain quantity of the reguline part of antimony. 
When therefore this antimoniated liver of ſulphur is diſſolved in water, and 
when any acid is added to this ſolution, the acid ſeizes upon the alkali of the 
liver of ſulphur, by means of which the ſulphureous and reguline parts of 
the antimony were kept ſuſpended in the water, and at once precipitates 
both theſe. | | 

Although this precipitate be compoſed of ſulphur and regulus of antimony, 
as crude antimony allo is, its properties are nevertheleſs very different from 
thoſe of this mineral The precipitate has no metallic color or appearance, 
and is beſides poſſeſſed of a powerful emetic quality, which the antimony has 
not. Theſe differences proceed from the ſulphur of the precipitate nor being 
united with the reguline part in the ſame manner, nor ſo intimately, as in 
crude antimony. In the golden ſulphur, the reguline part is only mixed with 
the ſulphur, and is in a great meaſure diſengaged and uncombined; whereas 
in crude antimony, it is intimately connected and united with the ſulphur. 

Golden ſulphur has ſome reſemblance to kermes mineral : but it differs 
eſſentially in ſome circumſtances, namely, that a ſmall portion of fixed alkali 
remains united with the kermes when well prepared, that is, not too much 
waſhed, and that the proportion of ſulphur 1s greater in kermes than in the 
golden ſulphur. To be convinced of theſe differences, we need only to attend 
to the circumſtances which accompany the precipitation of theſe two ſubſtances, 
| Kermes is precipitated ſpontaneouſly without addition of any acid, and merely 

by the cooling of the ſolution of the antimoniated liver of ſulphur which con- 

tains it: it is therefore compoſed of the reguline part, but eſpecially of the 
ſuperabundant quantity of fulpher, which the alkali cannot keep diſſolved, but 
by means of a heat almoſt equal to that of boiling water: whereas the 
ſolutions of antimoniated liver of ſulphur, not only that of kermes itſelf, but 
alſo that of the ſcoria of the regulus of antimony which has depoſited its 
kermes by cooling, contain no more ſulphur than the alkali can keep diſſolved 
without heat, which quantity is therefore leſs than in the kermes. Beſides, 
the acid neceſſary for the precipitation of the golden ſulphur ſeizes all the 
5 F alkali ; 
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alkali; whereas a little of it always adheres to the kermes during its 
precipitation. We | 

The golden ſulphur of antimony was much employed when preparations of 
antimony were firſt introduced into medicine, but is now pretty much 
neglected; and juſtly, becauſe the kermes and emetic tartar produce the ſame 
effects more gently and more uniformly, See AnTimony ad KEAUu ZS 
(MinzRAL). | 
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DCLXXVI. AL K. See Mica. 

DCLXXVII. T AR. See Prren. 

DCLXXVII. ART A R. Tartar is a concrete, oily, vegetable 
acid, which is depoſited and is cryſtallized in liquors that have undergone the 
ſpirituous fermentation. It is a kind of eſſential ſalt of wine. 

Probably wines of all kinds depoſite a greater or leſs quantity of tartar ; but 
the wine of grapes is one of thoſe which furniſh the moſt of it, and the tartar of 
this wine is almoſt the only one that is employed or known. 

All wines of grapes do not furniſh an equal quantity of tartar. Some of 
them depoſite it abundantly, and others but a ſmall quantity only. Sometimes 
a longer and ſometimes a ſhorter time is required for the — of tartar. 
Generally a long time is required, and alſo an inſenſible kind of fermentation, 
which continues in the wine a long time after the ſigns of the ſenſible ſpirituous 
fermentation have ceaſed, See Wine. | | 

The tartar is depoſited on the ſides of the caſks containing wine. On theſe 
a hard cruſt is formed, which becomes more and more thick; and as a portion 
of the fine dregs of the wine adheres to this cruſt, the tartar of white wine is of 
a greyiſh-white color, and is called white tartar; and that of red wine has a red 
color, and is called red tartar. 55 2 | 

Tartar, when ſeparated from the caſks on which it is formed, is mixed with 
much heterogeneous matter, from which it is purified for the purpoſes of me- 
dicine and of chemiſtry. This purification of tartar is performed at Mont- 

lier, and conſiſts (as we find from a Memoir of M. Fizes, Profeſſor of 

dicine at Montpellier, printed amongſt the Memoirs of the Academy for the 
year 1725) in boiling tartar in pure water, in filtrating this water, and in 
allowing the faline matter to depoſite by cold. By this firſt operation, the 

groſſer impurities which adhere but Nightly to the tartar are ſeparated : but 15 
t . 130.10 5 * 9 cry 
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cryſtals obtained by this operation are ſtill red, and charged with an oily matter 
extraneous to the tartar, | a 

From this extraneous matter the tartar is purified by boiling it in water in 
which clay is diffuſed By a ſecond filtration and cryſtallization, very pure 
and white cryſtals of tartar are obtained; but they are ſmall and ill-ſhaped, 
from the quickneſs of their formation, | 
This cryſtallization. is partly performed by evaporation, and partly by cold. 

The part which cryſtallizes by evaporation forms a faline cruſt upon the ſurface 
of the liquor, called cream of tartar ; and the part which cryſtallizes by cold 
forms ſmall irregular cryſtals, called cryfals of tartar ;, but the name of cream 
of tartar has prevailed over the latter; fo that it is at preſent applied alſo to 
_ cryſtals of tartar, and ſignifies in general purified tartar, 

Cream of tartar has a taſte ſenſibly acid; it reddens the blue colors of 
vegetables; it may be ſaturated by — with any of thoſe ſubſtances which 
are capable of forming with acids neutral ſalts; and it may be afterwards ſepa- 

rated from theſe ſubſtances, and may recover its former appearance. Accord- 
| ingly, we are certain that this ſaline matter is an acid. Its — by which 

it Is concrete and cryſtallizable, it receives from a portion of earth and oil, with 
which it is intimately combined, and which approximate it to the nature of 
neutral ſalts, eſpecially in what concerns the cryſtallizable quality and the ſolu- 
\ bility of theſe ſalts. TE) LE -þ | 
Tartar, although acid, is not very ſoluble in water; it is even much leſs 
ſoluble than moſt of the perfectly neutral ſalts. According to Mr. Spielman's 
experiment, an ounce of diſtilled water can diſſolve only three grains of cream 
of tartar, with the heat of fifty degrees of Fahrenheit's thermometer, which is 
equivalent to the tenth degree of Mr. Reaumur's. By help of a boiling heat, 
water diſſolves much more tartar; but this tartar cryſtallizes very quickly when 
the water ceaſes to boil. The oily part of the tartar ſeems to be the chief cauſe 
of its difficult ſolub lity in water. 

Tartar is in a great meaſure decompoſed and totally changed by the action 
of fire. If cream of tartar be diſtilled in a retort with a naked fire, a little 
phlegm will firſt riſe with a gentle heat. When the fire is gradually encreaſed, 
which muſt be done very cautiouſly, on account of the prodigious quantity of 
air that is diſengaged during this diſtillation, an acid ariſes in form of white 
vapors, which are accompanied with an oil, at firſt thin, but afterwards more 
and more colored and empyreumatic. In the retort there remains a coal, 
ſtrongly alkaline, equal in weight to two-thirds of the tartar e e- | | 

The acid obtained in this diſtillation is indeed ouly, and therefore retains the 
character of a vegetable acid; but it is very different from the tartar itſelf, It 
is no longer cryſtallizable z it is only an oil empyreumatic acid, ſimilar to What 
is obtained from all other vegetables by diſtillation in a naked fire. Theſe 
differences muſt be attributed to the portion of oil and of earth, which are 
ſeparated from this acid by diſtillation. As to the reſiduum of coal, the fixed 
alkali, which it contains ready formed, is remarkable, conſidering that here 
there is no incineration in open fire, which is generally neceſſary for the pro- 
duction of alkali from almoſt all other vegetables. The cauſe of this difference 
probably is, that the acid of tartar is almoſt entirely changed into fixed alkali, 
more diſpoſed to be alkaliſed than any other vegetable acid, whether this 
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diſpoſition proceed from the quant ty of earth 2nd oil which are intimately 
mixed with it, or from ſome change produced upon it by fermentation, Mr. 
Spielman thinks, with much probability, that acids are changed into alkalis by 
the ſubſtraction of a part of their aqueous principle: and the nature and pro- 
portion of the conſtituent parts of tartar appear to be very proper to favor this 
ſubſtraction of the watery principle by the aRion of fire. This ſutjeS is till 

obſcure, and would require a more profound examination. * 

DCLXXIX. TARTAR EMETIC, er STIBIATED 
TART A R. Thus is named the compound formed of the acid of tartar 
combined with the metallic part of antimony, when this is half deprived of its 
phlogiſton. It is the beſt and moſt uſed of all the emetic preparations of an- 
timony, becauſe the metallic part of this mineral, which gives the emetic quality, 
is in a ſaline ſtate, and is perfectly ſoluble in water. 

This preparation has been juſtly ſubſlituted for the golden ſulphur, for the 
regulus, for the liver and glals of antimony, and for the powder of Algaroth. 
It is infinitely preferable to theſe preparations for the reaſons mentioned; but 
unfortunately, the method of preparing this important remedy has not been 
fixed and determined. If in fact we conſult the ſeveral diſpenſatories, we ſhall find 
very different proceſſes directed: the cream of tartar is employed by all; but ſome 
of them require that it ſhould be bailed with the liver of antimony, others with the 
glaſs of antimony, and laſtly, ſome with both theſe preparations. The proportion 
allo of the ingredients, the length of time of boiling, the method of cryſtallizing 
and drying the ſalt after it has been boiled, are different in different diſpenſatories. 
In whatever manner cream of tartar is treated with the abovemeationed prepa- 
rations of antimony, we always obtain an emetic tartar much preferable to 
the ancient emetic preparations of antimony. But we are allo certain that the 
emetic tartars obtained by theſe ſeveral proceſſes are ſometimes more and ſume- 
times lefs emetic; which difference is certainly a great inconvenience for fo im- 
portant a medicinal preparation as this is. 

Probably this diverſity has been occaſioned by perſons not conſidering, or 
not knowing, that the emetic quality of this prep .ration 2 from the me- 
tallic carth being diſſolved by the acid of tartar, and forming with it a kind 
of ſoluble tartar, a true neutral ſalt, no leſs capable of a very exact ſaturation 
than the vegetable ſalt, the ſalt of Saignette, and all the other ſoluble tartars. 
For this ſaturation being a fixed point, and eaſily to be found, would probably 
have been univerſally preſcribed, as is done for all other neutral ſalts, it it had 
been well known to have occurred in this inſtance, But as it is now ſufficiently 
| aſcertained, we may hope that all the faculties of medicine will adopt it, that 
there may be hereafter only one kind of emetic tartar, always equally ſtrong. 
Upon this ſubject we ſhall add ſome obſervations. 

Firſt, although regulus of antimony be eſſentially emetic, it nevertheleſs 
produces leſs effect than the liver or the glaſs of antimony, becauſe it 
is leſs ſoluble. Theſe two preparations, which are only the metallic earih af 
antimony deprived of a part of phlogiſton neceſſary to the reguline ſtate, 
- are for that reaſon more eafily ſoluble by acids than the regulus, and are 
conſequently more emetic. But the glaſs is till more emetic than the liver, 
becauſe it has leſs phlogiſton; and it accordingly ſeems to be the moſt emer; 
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and _ ſoluble in acids, of all the preparations made by fire of this mi- 
neral. 

Secondly, the end propoſed in making emetic tartar, is to obtain an emetic 
Preparation of antimony, in which the metallic earth is united with an acid, 
and is ſoluble in water by means of that acid, and thus is mags nay from the 
inconveniences of the ancient antimonial emetics, the glaſs, the liver, &c. 
The principal inconvenience of theſe emetics is, that their effects are very 
uncertain, Sometimes theſe effects are not ſufficiently ſtrong, but are more 
frequently too violent, Theſe differences of the ſame medicinal preparation, 
given in the ſame doſes, ſhew that the circumſtances on which their action 
depends are variable. They cannot act internally, till they are diſſolved : they 
can only be diſſolved by the acid or other liquors of the body that are capable of 
attracting them: Bfit the quantity and ſtrength of theſe diſſolving liquors in the 
body are very variable, according to the different conſtitutions and ſtates of the 
alimentary canal. Beſides, the greater or leſs diviſion of theſe antimonial prepara- 
tions favors more or leſs their ſolution in the body. We need not therefore 
wonder that their emetic effects ſhould be ſo variable and uncertain, 

Theſe inconveniences are avoided by giving a faline quality to antimonial 
emetics, by uniting them with the acid of tartar. They then become entirely 
ſoluble in water by means of this acid; and the whole quantity of them which 
is adminiſtered produces conſtant and uniform effects: hence emetic tartar 
is preferable to all other antimonials that are not in a ſaline ſtate. But this 
preparation alſo muſt be more or leſs emetic, according to the quantity of 
reguline or metallic earth which it contains. Accordingly, Mr. Geoffroy found 
by examination of ſeveral emetic tartars, that an ounce of the weakeſt of theſe 
contained from thirty to ninety grains of regulus, that an ounce of moderate 
ſtrength contained about 108 grains, and that an ounce of the ſtrongeſt kind 
contained 1 54 grains of regulus. The detail of his experiments may be ſeen 
in the Memoirs of the Academy for the year 1734. 

Theſe differences of ſtrength muſt proceed Fow the different methods em- 
ployed to prepare the emetic tartars, and from the more or leſs perfect ſaturation 
of the acid cf tartar. 

M. Beaumẽ affirms from experiment, that this acid may be eaſily ſaturated with 
the reguline part of antimony : and as the glaſs of antimony 1s the moſt emetic 
and moſt ſoluble of all the antimonial preparations made by fire, we ought to pre- 
fer it to all others in the preparation ot a perfectly neutral antimonial ſoluble tartar. 
For this purpoſe, we muſt mix together equal parts of cream of tartar and of 
porphyriſed glaſs of antimony, or rather a larger quantity of the latter ingre- 
dient. This mixture is to be thrown gradually into boiling water; and the 
boiling mult be continued gently, till there is no longer any efferveſcence, 
and till the cream of tartar be entirely ſaturated; The liquor is to be filtrated; 
and upon the filter we may obſerve a certain quantity of ſulphureous matter, 
rogether with ſome undiſſolved part of the glaſs of antimony. When the fil- 
trated liquor is cooled, fine cryſtals will be formed in it, which are a ſoluble 
tartar perfectly ſaturated with glaſs of antimony. The cryſtals of this ſalt have 
the form of triangular pyramids (42). They are tranſparent while they are 


) The author probably men; pytamids, the baſis of each of which is a triangle : for 


ev pyramid mult evidently have, at leaſt, four ſolid angles. 
£ moiſt 'P 
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moiſt ; but by expoſure to a dry air, they loſe a part of the water of their cryſtal- 


lization, and become opake and white. 

As the perfect ſaturation of acids requires conſtantly a determinate quan- 
tity of any ſubſtance which they can diſſolve, we ſhould be certain, by ſa- 
turating compleatly cream of tartar with glaſs of antimony, that the emetic 
tartar thus prepared would conſtantly contain the ſame proportion of emetic 
antimonial parts. The cryſtallizing and draining of neutral ſalts in general, is 
a good method for obtaining them in their moſt perfect ſtate : accordingly 
this ſalt ought to be firſt cryſtallized ; but as by expoſure to the action of air it 
is apt to loſe ſome of the water of its cryſtallization, it ought, immediately 
after it has cryſtallized, to be well dried; and then it would®emain unchanged. 
I have frequently adminiſtered emetic tartar thus prepared, and I have always 
obſerved, that it very well produces an emetic effect when taken from a grain 
to two and a half, or three, according to the conſtitution of the patients. 

Authors who have given receipts for the preparation of emetic tartar, have 
differed, as we have obſerved, not only as to the kinds and proportions of the 
antimonial preparations which they direct to be boiled with cream of tartar, 
but alſo as to the duration of the boiling. Some of them require that the boil- 
ing ſhould laſt twelve hours, and others only a few inſtants, believing with 
Hoffman, that this ſalt is ſuſceptible of decompoſition and of loſing its emetic 
quality by a long continued boiling. Mr. Beaume has determined this matter by 
well-conducted experiments, which ſhew that emetic tartar, like other metallic 
ſalts, is capable of being decompoſed by other metals to which its acid has a ſtronger 
affinity than the metallic baſis, and that iron particularly is capable of pro- 
ducing this effect upon emetic tartar; fo that if it be boiled a long time in an 
iron veſſel, it is actually decompoſed, and the liquor is gradually changed into 
a tartariſed tincture of Mars. But Mr. Beaume alſo — that emetic tartar 
may be boiled during any length of time in veſſels made of ſilver or of glaſs, 
— 4 being decompoſed. 

The reſults. of theſe experiments of Mr. Beaume are, 1. That any veſſels 
ought not to be employed in the preparation of emetic tartar ; that eſpecially 
iron, and even copper, ought to be avoided, for this latter metal is found alſo 
to act a little upon emetic tartar ; and that veſſels of ſilver or of glaſs ought to- 
be uſed. 2. That as the intention of the operation is to ſaturate perfectly the 
cream of tartar, the boiling muſt be continued till this ſaturation be effected, 

which requires a long time when the glaſs of antimony is groſly pounded, 
but a much ſhorter time when it is well porphyriſed, as Mr. Beaume practiſes. 

We muſt acknowledge that emetic tartar, prepared by thus ſaturating com- 
pletely the acid of tartar with glaſs of antimony, muſt be infinitely more 
uniform in its effects, than what is obtained by any of the other proceſſes 
hitherto, pradtiſed. Nevertheleſs, when we reflect on the nature of the glaſs 
of antimony, we cannot affirm that this emetic preparation, notwithſtanding 
its perfect ſaturation, muſt always be of equal ſtrength, Glaſs. of antimony 
is made by fuſing the grey calx of antimony, calcined to a certain We: 
know alſo, that if it be too little calcined, we ſhall obtain an opake matter, 
that reſembles the liver more than the glaſs, but that if it be too much cal-- 


cined, it cannot be vitrified,, nor even fuſed, by the moſt intenſe heat. But: 
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47 
he:ween the degree of calcination which is ſufficient to give an opake fuſed 
matter, and the degree when it begins to be unfuſible, there are many inter- 
mediate degrees of calcination, all of which are ſufficient to produce glaſſes 
of antimony; but theſe glaſſes differ in degree of tranſparency, intenſity of 
color, and fuſibility, according as the calcination has been more or leſs com- 
plear, We cannot doubt that different glaſſes of antimony muſt be more 
or leſs emetic, and that perhaps different quantities of thele glaſſes are required 
for the perfect ſaturation of the acid of tartar. Beſides, we are not only igno- 
rant of the degree of calcination which renders the glaſs moſt emetic; but alſo, 
it we did know it, we have no certain method of attaining it preciſely. 

Hence, we are st certain that emetic tartar, prepared by ſaturating tartar 
with glaſs of an imony, has always an uniform and conſtant emetic power. 
Thele conſiderations have determined me to ſearch, among the ſeveral prepa- 
rations of antimony, for one which ſhould have the ſame advantages that glals 
of antimony has, of being convertible into a neutral ſalt by means of tartar, 
without the inconveniences of its uncertain degrees of emetic ſtrength; and I 
have found that the powwder of Algarotb, or mercury of life, is capable of anſwering 
theſe intentions. geht 2 

This preparation, which was formerly employed as an emetic, has been juſtly 
rejected with the other antimonials that have not a ſaline quality, becauſe it has 
the ſame inconveniencies as theſe have, It occaſioned accidents ſo terrible, that 
ſome phy ſicians have affirmed, that it ought with more propriety to be cailed 
the mercury of death than the mercury of life. But theſe fatal effects do not 
prevent the poſſibility of rendering it a good remedy by a proper preparation 
in the ſame manner as glaſs of antimony, which given ſingly produced much 
miſchief, has ſaved many lives ſince it was converted by its union with tartar 
into a moſt efficacious remedy. | | | 

Two cauſes concur in rendering the powder of Algaroth a violent and un- 
certain remedy. The firſt is common to it with glaſs of antimony, and with 
all the other antimonial preparations that are not ſaline ; and is, its want of ſolu- 
bility in water, for the reaſons that we have aſſigned. The ſecond cauſe of 


the violent and uncertain effects of powder of Algaroth is, that a certain quan- 


tity of marine acid remains united with it, and communicates to it a certain 
degree of cauſtic quality. But both theſe cauſes of the bad effects of this pre- 
paration may be eaſily and certainly removed. For, by waſhing it with a 
little fixed alkali, all the acid may be ſeparated. And I have found from 
experiments, that the powder thus waſhed is altogether ſoluble by cream of 
tartar, and of being thereby convertible into a ſoluble emetic tartar, perfectly 


neutral; for which purpoſe, nothing more is required than to boil it, and ſa- 


turate it with cream of tartar, and to treat it in the manner above directed for 
the preparation of emetic tartar with glaſs of antimony. We may eaſily per- 
ceive that powder of Algaroth thus prepared is a calx of antimony conſtantly 
of the ſame degree of emetic ſtrength. It is emetic, becauſe the regulus of 
antimony firſt diſſolved by marine acid, and afterwards ſeparated from that acid, 
retains the quantity of phlogiſton that is neceſſary to give an emetic quality 
to the calx of antimony : but the quantity of phlogiſton which it retains, and 
therefore its emetic power, - muſt always be the ſame: for the marine acid = | 
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the corroſive ſublimate, which afterwards becomes the acid of the butter of 
antimony, is always the ſame in quantity, and in its degree of concentration 
and of activity: conſequently the calx of antimony ſeparated from it muſt al- 
ways contain an equal quantity of phlogiſton; and is therefore much preferable 
us of antimony, which contains ſometimes more and ſometimes leſs phla- 

on. 

By ſubſtituting therefore powder of Algaroth to glaſs of antimony, and by 
treating it in the manner above-mentioned, we may obtain the mot uniform 
and certain emetic tartar that can be prepared: phyſicians, who muſt be ſen- 
ſible of the advantage of ſuch a remedy, need not be anxious concerning its 
degree of ſtrength. If it were once known, they would have occaſion only to 
attend to the ſenſibility or irritability of the conſtitutions of their patients. See 
the articles ANTIMONY, POWDER of ALGAROTH, GLASS of ANTIMONY, and al/o 
all the otber preperaticns of antimony, | 

DCLXXX TARTAR (VITRIOLAT E D). Vitriol- 
ated tartar is a neutral ſalt compoſed of vitriolic acid ſaturated with the fixed 
alkali of tartar, or with any other very pure vegetable fixed alkali. 

This ſalt is prepared by pouring vitriolic acid into a ſolution of vegetable al- 
kali, till no more efferveſcence appears, or till the liquor becomes perfectly 
neutral, which may be known by the ordinary trial of ſyrup of violets. From 
this liquor, filtrated and evaporated, ſmall cryſtalls are obtained, each of which 
has many ſides, ſumetimes more and ſometimes fewer; for the cryſtallization 
of this ſalt varies much in this reſpect. It is, in general, one of thoſe falts, the 
form of whoſe cryſtals is the leaſt conſtant, The greateſt number of the 
2 of this ſalt appear to have been cubes, the angles of which have been 
cut off. PEA 

Vitriolated tartar is one of the ſalts which cryſtallize better by evaporation than 
by cold. It requires a large quantity of water to diſſolve it. According to 
Mr. Spielman's experiments, thirty grains only of this ſalt are ſoluble in an 
ounce of water with a heat marked by ten degrees above © in the ſcale of 
Mr. Reaumur's thermometer. Its taſte is moderately ſaline, and ſomewhat 
diſagreeable, but not acrid nor ſharp. It decrepitates, when heated ſuddenly 
and ſtrongly. It contains a ſmall quantity only of the water of cryſtallization, 
by means of which it cannot be liquefied; neither can it be fuſed but by a very 
intenſe heat. 

As vitriolic acid has a greater a with the fixed alkaline baſis of the 
vitriolated tartar than with any other ſubſtance, excepting phlogiſton, and as 
this alkali has a ſtronger affinity with this than wih any other acids, hence 
vitriolated tartar cannot be decompoſed but by means of the inflammable prin- 
ciple, as in the proceſs for making artificial ſulphur. Mr. Beaume has indeed 
diſcovered that vitriolated tartar may be decompoſed in the humid way, b 
nitrous acid alone, which diſengages the vitriolic acid, and forms nitre ich 
its alkali, But if we examine well all the circumſtances of this phenomenon, 
we ſhall find that this is no exception to the general rules concerning affinities, 
and that phlogiſton is the principal agent in this ſingular decompoſition, as 
Mr. Beaume has ſhewn in the explication that he has given of it. (d) 


_ (4) Vitriolated tartar may be decompoſed cording to Mr. Beaume. Equal parts of vitrio- 
by acid in the following manger, ac- . 
: 5 | | a 


* 
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Vitriolated tartar may alſo be decompoſed by means of a double affinity, when 
it is mixed with ſolutions of certain metals in acids. But as by phlogiſton only 
metals are diſſolved in acids, we need not doubt that this nec @ x has alſo ſome 
influence in theſe decompoſitions. | 

Since vitriolic acid has a greater affinity than any other acid with fixed alkali, 
we may therefore make vitriolated tartar by applying that acid to any neutral 
ſalt compoſed of an acid and a fixed alkali, as in the decompoſition of nitre 
and fince fixed alkali has a greater affinity with vitriolic acid than any other ſub- 
ſtance, vitriolated tartar may be therefore made by applying a fixed alkali to any 
vitriolic neutral ſalt, the baſis of which is not fixed alkali. Accordingly, all vitriolic 
ſalts with baſes of volatile alkali, of calcareous, argillaceous, or metallic earths, 
may be decompoſed by fixed alkalis; and the compound formed by theſe decom- 

fitions will always be a vitriolated tartar, conſiſting of the fixed alkali employed 
in the operation, and of the vitriolic acid of the decompoſed neutral ſalt. Hence 
we may perceive, that vitriolated tartar is made in many chemical operations. 

Before the theory of theſe operations was underſtood, and before the fixed 
vegetable alkali was known to be the fame from whatever vegetable it was. 
obtained, the ſeveral vitriolated tartars formed in different operations, and with. 
the fixed alkalis obtained from different vegetables, were believed to be dif- 


ferent kinds of ſalts, and were diſtinguiſhed by different names; as the ſal de 


duobus, ſal polychreſt of Glaſer, arcanum duplicatum. But we now conſider all theſe 
ſalts as the ſame vitriolated tartar, with which the other names are ſynonimous. 
This ſalt is not of any uſe in the arts, and is but little uſed in chemiſtry, It 
is principally employed in medicine. Like the other neutral ſalts with bales 
of fixed alkali, it is aperitive in ſmall doſes, as a gros [72 grains]; and it is 
laxative, when taken from ſix gros to twelve. The vitriolated tartar which 
is prepared by decompoſing nitre with vitriolic acid, called ſal de duobus, has. 
been much celebrated as a remedy againſt the effects proceeding from an extrava- 
ſation of a milky humor, for which diſeaſe it has been conſidered as the beſt reſol- 
vent and evacuant. Nevertheleſs, as Mr. Baron well obſerves in his Notes on. 
Lemery, no reaſon can be given for preferring this ſalt to other neutral ſalts. On. 
the contrary, as it is one of thoſe which are molt perfectly ſaturated, its action and. 
qualities muſt be leſs effectual than moſt of theſe. | See the articles Acip (Vi- 
TRIOLIC); ALKAL1 (Fixed VEGETABLE); CRYSTALLIZATION 3 and SALT, 
DCLXXXI TERRA FOLIATA TARTARI,; Fortartep 
EARTH of TaRTaR, This name has been given improperly, and merely for 


| a matraſs, and heated till the ſalt be diſſolved. which ſeems to contradiQ a general opinion, 


From the liquor, when cold, true cryſtals of namely, that vitriolic acid is more diſpoſed 
nitre may be obtained. Mr. Beaume believes than nitrous acid to unite with fixed alkali, 
that this decompoſition is effected by means is alſo confirmed by the intelligent and ac- 
of the greater affinity of the nitrous than of curate. Mr, Margraaf, who further affirms, 
the vitriolic acid to the phlogiſton, which, he that in the ſame manner of treatment, vi- 
ſuppoſes, enters into the compoſition of the triolated tartar, Glauber's ſalt, and nitre, 


 virriolated tartar > and he thinks that the rea- may be decompoſed by marine acid. As 


ſan way this decompoſition does not happen in marine acid is certainly not more diſpoſed 
the dry way or by fuſion, as well as in the to unite with * than nitrous and 
hamid way or by cold ſolution, is, that the yitriolic acids are, Mr. Beaume's explanation 


nitrous acid is in the former caſe diſſipated of this ſingular decompoſition does not ſeem 
by the action of the fire, This ſingular fact, to be 1atisfaQtory. , 


the 
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the ſake of ſome earthy appearance. to a neutral acetous ſalt with baſis of vegelable 
fixed alkali, or to a combination of the acid of vinegar, ſaturated with the alkali 
of tartar or of other vegetable matters. This ſalt has alto been called regene- 
rated tartar, altho' it really be very different from true tartar, but only becauſe 
the alkali of tartar is united with an acid, which in ſome reſpects is ſimilar to the 
acid of tartar, but in others is very different, as may be ſcen at the articles 
TARTAR and VINEGAR. ; 

The terra foliata is made, according to moſt diſpenſatories, by pouring upon 
a quantity of alkaline ſalt of tartar, in a glaſs- cucurbit, a ſufficient quantity of 
good diſtilled vinegar, at different times, to ſaturate all the alkali, or even a little 
more than is neceſſary for that purpoſe, and till the efferveſcence entirely ceaſes. 
This ſaturated liquor is to be filtrated, and evaporated to dryneſs, with a gentle 
heat. The dry ſalt thus obtained is to be diſſolved in ſpirit ot wine, and the 
ſolution is to be again evaporated to dryneſs; by which means a ſalt is ob- 
tained more or leſs white, of a ſilky appearance, and compoſed of ſmall ſcales 
or leaves, from which it has been called ſeiated. When the falt is dried, and 
while it is yet hot, it muſt be ſhut up in a well cloled bot:le, becauſe it quickly 
becomes moiſt by expolure to air. 
When diſtilled vinegar is poured upon ſalt of tartar, little or no efferveſcence 
is made at firſt ; but afterwards, when more vinegar is added, the efferveſcence 
becomes ſo conſiderable, that ſome of the liquor will flow over the veſſel, if 
care be not taken. This eflerveſcence is produced by a large quantity of air 
that is diſengaged during the ſaturation. Accordingly the vapor extricated 
during the efferveſcence is very aerial, and ſo pungent, that if it be confined 
ſome time in a cloſe veſſel, and then ſet at liberty, it is as irritating and ſuf- 
f-cating as volatile alkali, or volatile ſulphureous acid, although it be really 
different from either of theſe : for this vapor is nothing but aerial water ſimilar 
to the gas of ſpirituous mineral waters. (e) | 

When the — is advanced to a certain degree, the efferveſcence di- 
miniſhes, and even ceaſes entirely, although the ſaturation be not yet com- 
pleated; the reaſon of which is, that the laſt portions of acid and of alkali do 
not very readily combine. T he combination may be facilitated by frequently 
agitating the liquor, by which means the efferveſcence may be again renewed. 
When the liquor cannot by agitation be made to efferveſce more, it may be then 
allowed to ſtand during ſome time, as Mr. Beaume practiſes. This chemiſt, and 
very excellent obſerver, has remarked," that the mixture depoſites a certain quantity: 
of earthy matter proceeding from the fixed alkali, and which muſt be neceſſarily 
ſeparated by filtration, to obtain a yery white foliated earth of tartar. He has 


(e) The vapor which cauſes the effer- 
velcence in the preparation of this ſalt is the 
fixable air that is diſeng-ged from all mi!d 
alkaiine ſubſtances by means of any acid; 
and the humid part of this vapor is nothing 
more than ſome particles of the efferveſcing 
liquor, which are forcibly thrown upwards by 


the riſing air, and which form a ſmall jet or 


ſhower above the ſurface of the efferveſcing 
liquor. See AIR (FixABLE). The reaſon 


5G 2 


that this efferveſcence does not begin im- 
mediately upon pouring on the vinegar, is, 
that a part of the alkaline ſalt employed is 
generally cauſtic, or deprived of its fixable 
air, which part unites with the acid pre- 
ferably to the mild part of the alkali, and 
abſorbs any air that is extricated from this 
latter part: and therefore till all the cauſtic 
part of the alkali be nearly ſaturated, little 
or no efferyeſcence can happen, | 
alſo 
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alſo obſerved, that when the alkali employed is = pure, and free from 
any mixture of neutral ſalts, the ſaline matter prod by the proceſs has no. 
foliated or cryſtallized appearance. 1 | 

We have already remarked, that foliated earth of tartar is a deliqueſcent ſalt. 
This quality proceeds from the weakneſs of the union of the acid with the 
alkali; the cauſe of which ſlight union is, that ſome oily and ſpirituous principles 
are united with the acid in vinegar. The taſte of the foliated earth is ſharp, 
pungent, almoſt a little cauſtic, and partaking at the ſame time of the taſte 
of vinegar and that of fixed alkali. This ſalt is one of thoſe that are ſoluble 
in ſpirit of wine. It may be decompoſed merely by the action of fire ; and from 
it, as from any other acetous ſalt, may be obtained by diſtillation, a radical 
vinegar, very penetrating and very concentrated, | 

F ohated earth of tartar is little uſed, but in medicine. It is conſidered as 
a powerful reſolvent and aperitive; and it probably poſſeſſes theſe qualities, 
merely as it retains ſome of the action of the acid and of the alkali, of which 
it is compoſed. Its doſe is from fifteen or twenty to thirty-ſix grains, or 
even more, when no irritation is apprehended. See the articles ALK ALI (Fixzp); 
SALT; SALTS (NEUTRAL); and VINEGAR. 

DCLXXXII. TERRA JAPONICA. Se Japon fc EAR TR. 

DCLXXXIIL TEST, and TESTING. 

DCLXXXIV. TIN. Tin is a metal, the color of which reſembles that 
of ſilver, but is darker and lefs white. It is ſofter, leſs elaſtic, and leſs ſonorous 
than any other metal, excepting lead. : 

When it is bent backwards and forwards, it occaſions a crackling ſound, as 
if it was torn aſunder. | 

Tin has, like other imperfect metals, a ſmell and a taſte. 

It is much leſs ductile than ſome harder metals; although it may be beat 
into very thin leaves. | 

| The tenacity of the parts of tin is not very conſiderable, ſince a wire of 
this metal, the diameter of which is v of an inch, can ſupport a weight of 49; 
pounds only. | | : g 

It is the lighteſt of all metals, as it loſes only 4th part of its weight, when 
immerſed in water. It is very fuſible, and requires for this purpoſe a heat 
much leſs than is ſufficient to make it red-hot. ; | 

With the heat neceſſary for its fuſion it may alſo be calcined, or at leaſt 
deprived of ſo much of its phlogiſton that. it appears in form of a grey calx, 
' which cannot be reduced entirely to tin without the addition of ſome inflam- 
mable matter. . Bo | 

Workmen call this imperfect calx of tin, aſbes of tin; and thoſe who travel 
in the country, cafting tin ſpoons, call it dreſs of tin. This they carefully ſkim. 
off, pretending thereby to pony their tin. But they preſerve this pretended 
droſs, and reduce it to tin by melting it with fome pitch. 

Theſe aſhes of tin, like other calxes-of metals, may be further deprived of 

phlogiſton, by a calcination continued with a more intenſe fire, by which means 


- - Trer and Term. A teſt is a large kind of cupel uſed in operations for refining 
_  Harge quantities of gold and filver by means of lead; and the operation is called ting. See 
CurEL; CUPELLATION, and REFINING, - | 


it 
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it Becomes more and more white, hard and refractory. It is then called putty, 
and is uſed in the arts for poliſhing glaſs and other hard bodies. 

Calx of tin, very white and well calcined, is a very refractory ſubſtance. 
Its beautiful whiteneſs and refractory quality render it capable of forming, 
together with ſome fuſible and vitrifiable matters, a white enamel, which is 
uſed as a white glazing or covering for delf-ware. See DeLe-Ware. 

The moſt ordinary method of preparing this putty, is by mixing together 
lead and tin, and _ this mixture to a ſtrong heat. Theſe two metals 
have been found to be more eaſily calcinable when mixed than when ſingle. 
By adding to the calx thus obtained ſome ſand and vitrifiable ſalts, and by 
fuſing the mixture, a very beautiful white enamel may be made: for lead does 
not, like tin, loſe its fuſible quality by calcination. 

I have expoſed very pure tin, fingly, to a fire as ftrong as that of a glaſs-- 
houſe, during two hours, under a muffle, in an uncovered teſt; and having 
then examined it, I found it covered with an exceedingly white calx, which 
appeared to have: formed a vegetation; and under this matter, a reddiſh ca'x, 
and a tranſparent hyacinthine glaſs ; and laſtly, at the bottom, a piece of tin 
nnaltered. This experiment was ſeveral times repeated with the ſame ſucceſs. 

Nitre mixed with tin may be inflamed, and it haſtens conſiderably the cal- 
cination of this, as it does of other imperfe& metals. The vapors which riſe - 
during the ſeveral calcinations of this metal have generally anxalliaceous or 
arfenical ſmell ; becauſe tin generally contains ſome arſenic, as Mr. Margraaf. 
has obſerved. | | 

Although tin be one of the moſt calcinable metals by means of fire; it is- 
much *3 apt to ruſt by the combined action of air and water, than iron 
and copper. Its furface, when it is clean and ſhining, loſes indeed its luſtre, 
and tarniſnes quickly by expoſure to air, but the ſlight kind of ruſt which is 
there formed remains thin and ſuperficial, and does not advance fo deeply into 
the ſubſtance of the metal as the ruſt of iron and of copper generally does. 
Hence tin is advantageouſly employed to cover many utenfils made. of. theſe- 
metals. See TinNiING. 

Every acid is capable of _— or diſſolving tin. 

Vitriolic acid requires to be affiſted by a certain degree of heat to diſſolve 
tin efficaciouſly, I have obſerved, that during this ſolution ſulphureous vapors -- 
are raiſed; and I have even ſeparated ſome black particles, which I have found 
to be true inflammable ſulphur. The production or extraction of this ſul- 
phur requires a particular examination. See SULPHUR. | 
Nitrous acid attacks tin with very great violence, eſpecially when the metal: 
is much divided. But when the acid is very pure, it rather corrodes and cal-- 
cines than diſſolves tin. As the phlogiſton of this metal is not very ſtrictly 
engaged, the nitrous acid chiefly attacks it by means of this principle, which 
it ſeizes, and ſeparates from the tin, that is thus reduced to an unſoluble white 
earth, or calx, depoſited at the bottom of the acid. This calx of tin made 
by nitrous acid appears to be as perfectly dephlogiſticated, as that which: 
had been expoſed during a long time to fire. I have attempted unſucceſs- 
fully to reduce it to its metallic ſtate. ” This calx makes a very good white 
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The acid of common ſalt diſſolves tin perfectly well by help of heat. I have 


obſerved, that when I put a conſiderable quantity of fine granulated tin into 
a matraſs, and poured jome ſmoking, and conſequently colored, ſpirit of ſalt 
uon it, that the acid quickly ceaſed to ſmuke, and loſt its color; that it 
attacked the tin with a ſenſible but moderate efferveſcence, and became ſatu- 
rated with it. This acid diſſolved more than half its weight of tin. The vapors 
which roſe during the ſolution had a diſagreeable arſenical ſmell; and the 
ſolution when ſaturated was clear and colorleſs as water. Having kept the 
ſolution in a bottle, I obſerved that, during the winter, it almott all cry'lal- 
lized, and that the cryſtals became fluid during ſummer. Some years af.cr- 


- wards a white ſediment was formed in this ſolution. 


Tin has a greater affinity with marine acid than ſome other metallic ſub- 
ſtances which have alſo much affinity with this acid; for it ſeparates the marine 
azid from luna cornea, from corroſive ſublimate, and from butter of antimony, 
When tin is mixed, eſpecially with corroſive ſublimate, it decompoſes this ſalt, 


even without heat; and the mixture produced becomes moiſt by expuſure to 
air. If it be diſtilled before it has imbibed much moiſture, a very ſmoking 
ſpirit of ſalt, called ſmoking ſpirit of Libavius, is obtained, Se Seikit 


 (SmoKiING) of LI BA VIU. 


This acid retains much tin diſſolved, ſome of which it raiſcs along with it in 
diſtillation, as it does ſeveral other metallic matters. Accordingly, in this 


-diſtillation, a concrete, ſaline, metallic matter is ſublimed, that may be called 


butter of tin: which name has been given by ſome chemiſts to the imoking 
ſpirit. - 8 | 
of From the detail we have given of the ſolutions of tin by nitrous and marine 
acids we may perceive, that the former acid deprives it of all its inflammable 
principle, but has no action upon its dephlogiſticated earth; and that the 
effects of the marine acid upon this metal are quite the reverſe, Accordingly, 
when theſe two acids are united together, forming an aqua regia, they compoſe 
a menſtruum, which acts very efficaciouſly upon tin, on account of the activity 
of the nitrous acid, but which does not deſttey the metal, as nitrous acid ſingly 
does, becauſe the action of this acid is moderated by the marine acid: hence, 
the more nitrous acid is contained in aqua regia, the more ſimilar are its effects 
upon tin to thoſe produced by nitrous acid alone; and reciprocally with regard 
to marine acid. . 

A good ſolution may be made of tin in aqua regia, if attention be given to 
the towing particulars. A ſmall quantity only of tin ought to be put into 


the acid; and no more added-till the firſt piece be entirely diffolved , becauſe 


when much tin is aided at once, the heat occaſioned by the ſolution encreaſcs 
the activity of the ſolvent ſo much, that the tin is as much calcined and preci- 
pitated as if pure nitrovs acid had been employed; bu when the tin is added 
gradually, and the heat is thus reſtrained, the aqua regia may be ſo charged 
with this metal, that it ſhall be thick and viicid, like a a liquid traniparent 


refin. The ſolution thus charged has a yellow-reddiſh color 


We may obſerve, that in this ſolution there is a conſiderable quantity of tin 
upon which the nitrous acid of the aqua regia has not exhauſted al! its action, 
although this menſtruum ſeems to be more than ſaturated ; for | have obſerved, 
that when this liquor is heated, an efferveſcence happens entirely ſimilar to er 

| | whic 
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which is occaſioned during the ſolution of metals by acids. This efferveſcence 
laſts till the parts of the tin which were only half diſſolved have been rediſſolved 

a ſecond time; after which the ſolution is found to have loſt its color. Some- 

times this ſolution becomes quite fixed or ſolid when it cools, and appears like 

a firm jelly, and tranſparent as cryſtal. | | 

All the ſolutions of tin are acid and corroſive ; and may be decompoſed by 

being diluted with much water; in which caſe, the tin is copiouſly precipi- 

tated in form of a white calx. 

When a ſolution of tin is mixed with a ſaturated ſolution of gold, and when 
the mixture is diluted with a large quantity of water, a purple precipitate is 
formed, called purple powder of Caſſius. See that word. This powder is em- 
ployed for painting on enamels and on porcelain, 

The ſolution of tin in aqua regia, added to the tinctures of cochineal, of 
gum lac, and of ſome other red tinctures, heightens the color of theſe, and 
changes it from a crimſon or purple to a vivid reddiſh-ycllow or fire-colored 
ſcarler Dyers call this ſolution of tin, witn which they give a ſcarlet tinge, tbe 
compeſition. We may obſerve, that this color ſucceeds only with wool — other 
animal matters. Attempts have been made, but without ſucceſs, to give this 
color to thread, to cotton, or even to ſilk, although this latter ſubſtance has 
many properties of animal matters. 

J have alſo obſerved, that the larger quantity of nitrous acid is contained in 
the aqua regia, which diſſolves the tin, the nearer does the red color commu- 
nicated to cochineal approach to the vivid yellow; ſo that the ſolution of tin 
made with marine acid alone, or with vitriolic acid, do only give to red 
tinctures a crimſon color, as alum does. See Dy 1x6. 

Vegetable acids, as vinegar and cream of tartar, are alſo capable of diſſolving. 
tin: but the properties of theſe ſolutions have not yet been well examined. 

Tin. according to Mr. Geoffroy's table of affinities, has a ſtronger affinity 
with the acid of common ſalt than regulus of antimony, copper, ſilver, and 
mercury ; becauſe the combinations of this acid with theſe metals are decom- 
poſed by tin, which precipitates them, and unites with the acid. 

Sulphur may be united with tin by fuſion, and forms with it a brittle maſs, 
more difficultly fuſible than pure tin. Sulphur has in this reſpect the ſame 
effect upon tin as upon lead. The allay of ſulphur leſſens the fuſibility of theſe 
very fuſible metals, while it encreaſes the fuſibility of other difficultly fuſible 
metals, as of iron and copper. 5 x | 

Tin may be allayed with all metals by fuſion, and in all proportions; bur it 
abſolutely deſtroys their ductility. A remarkable circumſtance is, that the moſt 
ductile metals, as gold and ſilver, are thoſe the ductility of which is moſt 
injur:d by tin. The vapor of a ſingle grain of tin is capable of rend rig a 
conſiderable quantity of gold brittle, The ductility of copper is leſs injured by 
tin than that of other metals, although it is conſiderably injured. A ſingular 
circumſtance concerning this allay is, that tin, although a very ſoft metal and 
not at all ſonorous, augments conſiderably the ſtiffneſs, the hardneſs, and the 
ſonorouſneſs of copper, as we lee in bell metal. 

The allay, or — of tin with mercury, is employed to cover one of the 
ſurfaces of looking glaſſes, by which they are rendered capable of reflecting the 


rays 


| ; 
| 
| 
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rays. of light, and of forming mirrors. This covering of tin and mercury, 
wich is applied upon glaſſes, is called inning. 

Tin, allayed with an equal quantity of lead, forms the folder uſed by 


plumbers. 
According to Mr. Gellert's table, the affinities of tin are, iron, copper, 


* * * 


ſilver, and gold. See, for the allays of tin, the words AlLAv, AMALGAM, 


and BRONZE. | 

Tin is not much uſed in medicine, and for good reaſons : for we find, from a 
long Differtation by Mr. Margraaf upon this metal, that tin generally contains 
more or leſs of an arſenical matter, which probably proceeds from the ores of 
rin, as all theſe contain arſenic. See Ox Es, and SMELTING of Orgs, Mr. 
Margraaf diſcovered this arſenical ys of tin chiefly in the humid way, and by 
ſolution in acids. The white calx of this metal is commonly employed in the 


preparation of the antibefic of Poterius, and of the lilly of Paracelſus : but this 


calx is unſoluble and ineffectual; beſides, it appears to furniſh no part of 
the lilly. | . 

Tin 1 very extenſively uſeful in many arts, as we may judge from what has 
been ſaid of the different preparations of this metal. 

DCLXXXV. TIN NINE of COPPER, and of IRON. 
Tinning is an operation by which a very thin layer of tin is applied to the 
ſurface of ſome metals, and eſpecially of copper and of iron. The methods of 
tinning theſe two metals are different. Copper is tinned after it has been 


+ formed into utenſils, and by the copper-ſmiths who form theſe utenſils. The 


tinning of iron is performed upon thin gigs of iron, in 1 manufactories 


in France, in Germany, and in ſome other places. Workmen, called ſin- ſini / ba, 


do only form theſe plates, which are brought ready made from their proper 


manufactories, into the various utenſils required. 


The ſeveral operations for tinning of copper afid iron are founded, firſt, on 


the facility with which tin unites with theſe metals, which is ſo t, that 


when either of theſe metals are tinned, the tin only requires to be melted, 
and the others on which it is to be applied do not. Nevertheleſs, the tin incor- 

rates with theſe metals, diſſolves in ſome meaſure their ſurface, and forms a 

ind of allay, at leaſt when the tinning is well performed. 

Secondly, the foundation of all the parts of the operation uſed to make the 
tinning ſucceed is, that metals cannot perfectly unite with each other but when 
they are in a metallic ſtate, and that they cannot unite with any earthy matter, 
not even with their own earths or calxes. 
Hence, the whole art of tinning conſiſts in applying melted tin, the ſurface 
of which ſhall be very clean, metallic, and not covered with any aſhes or calx 
of tin, to the ſurface of iron or of copper, which muſt alſo be very clean, and 
free from all ruſt or calx. 

To attain theſe purpoſes, the following method is uſed. As the ſurface 
of copper is continually, altered merely by the action of air, the workmen, 
before the tinning of any veſſel, ſcrape its ſurface with a ſteel inſtrument 
till it be clean and bright: then they place the veſſel upon kindled ch als, 


and heat it to a certain degree: as ſoon as it is hot, they. rub it with pitch; 
and then apply the melted tin, which they ſpread upon the ſurface of the copper 
| 0 by 
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by means of hards. Pure tin is ſeldom uſed for this purpoſe; but generally two 
parts of tin are allayed with one part of lead. | 

The pitch uſed in this operation is quite neceſſary, becauſe the degree of heat 
given to the copper is ſufficient to calcine its ſurface in ſome meaſure ; and 
this alteration, however ſlight, would prevent the perfect adheſion of the tin, 
unleſs, by means of the pitch, the phlogiſton was reſtored to it at the very in- 
ſtant of the application of the tin. This pitch prevents allo the flight calcina- 
tion which would happen on the ſurface of the tin, or revives the ſmall parti- 
cles of calx which are formed during the operation. | 

When plates of iron are to be tinned, they muſt be perfectly well cleanſed, 
which is done by ſcouring them with ſand, and ſteeping them ſome time in acid 
liquors : then they are to be wiped, and dried quickly and perfectly. Laſtly, 
they are to be plunged vertically into a veſſel containing melted tin, the ſurface 

of which is covered with fat and pitch. Theſe fat ſubſtances covering the 
| ſurface of the tin, ſupply it continually with phlogiſton, prevent its calcination, 
by which its adheſion to the iron would be unpeded, and allo render the ſur- 
face of the iron, while it paſſes through them, fitter to receive the tin. By 

thus plunging plates of iron into melted tin, they are covered over with this 

metal, or are tinned, . | 

Sal ammoniac is alſo uſed ſucceſsfully in the tinning of iron and of copper, 
and always for the ſame reaſon. The acid of this ſalt perfectly cleans the 
ſurface of the metals to be tinned, and alſo the oily matter contained in ſal 
ammoniac furniſhes the phlogiſton that is neceſſary in this operation. Thus, 
by heating theſe metals to a certain degree, and rubbing them with fal ammo- 
niac, the tin may be applied immediately afterwards. * 2:62 2d 

The advantages received from tinning are very. conſiderable. As tin is a ſoft 
and fuſible metal, veſſels formed of it. alone would not have ſufficient ſtrength 
and hardneſs-to keep their ſhape in common uſe, and would alſo be liable to be 
melted with a ſmall heat: but when it is applied to the ſurface of hard and 
difficultly fuſible metals, as copper and iron, many veſſels may be fabricated, 
which have the advantage of being preſerved, by means of the tin, from ruſt, 
to which the copper and iron are very ſubject. It has been, nevertheleſs, juſtl 
alledged, that copper veſſels are not perfectly prevented from ruſt or verdigriſe 
by tinning; and this fault is ſo much more important, as tinned copper veſ- 
ſels are generally uſed in the preparation of victuals. Theſe veſſels therefore, 
even when tinned, ought not to be employed for this purpoſe ; eſpecially as 
tin itſelf is ſuſpected of being hurtful to health, ſince Mr. Margraaf diſcovered 
that arſenic is contained in almoſt all tin; and alſo becauſe lead, a moſt hurtful 
metal, is uſed in tinning. Nevertheleſs, tinned copper veſſels may. be uſed for 
many other purpoſes. Beſides, the tinning of copper and iron veſſels may be 
improved, by attending to the fundamental principles of this art delivered in 


the preſent article. LS LS £5 77148 
DCLXXXVI. TINNING ff LOOKING-GLASSES. This 
tion conſiſts in applying an m of tin and mercury upon one of the 


ſurfaces of looking-glaſſes, by which they are rendered much more capable of 
reflecting the rays of light, and conſequently of repreſenting, in a and 
lively manner, the images of objects. . 


» 
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This effect of the tinning of looking-glaſſes is founded on the ſuperior 
opacity, and conſequently on the ſupenor reflective power of metallic to all 
cther ſubſtances. | | 

Glaſſes to be tinned are placed upon tables, in a perfectly horizontal or level 
ſituation. The ſurface, previouſly well cleaned, is to be covered with tin- 
leaves, which alſo muſt be very clean. Upon theſe is poured a ſufficient 
quantity of mercury to cover the whole ſurface, and it is allowed to reſt ſome 
time, that it may amalgamate perfectly with the tin-leaves : then a ſmall degree 
of inclination is given to the glaſs, that the ſuperfluous mercury may run off; 
which inclination muſt be gradually encreaſed till the glaſs be at laſt brought to 
a vertical ſituation, by which means no more mercury remains than is really 
amalgamated with the tin. As the ſurface of the glaſs is exceedingly ſmooth 
and well poliſhed, the amalgam is in very perfect contact with it, and therefore 
firmly adheres to it. . | 

The ſucceſs of this operation depends much on the cleanneſs of the ſurface 
of the glaſs; for the leaſt dirt or duſt interpoſed betwixt the amalgam and the 
ſurface of the glaſs would abſolutely prevent the adheſion of contact between 
theſe two bodies, | | | 

Since vitrified matters, as glaſſes are, cannot unite intimately-with metallic 
ſubſtances, the adheſion of the amalgam upon the glaſſes is not ſo ſtrong as 
that of metals upon metals; as in the tinning of copper and of iron, ia which 
there is a ſolution, a penetration, and an intimate union of the tin with the 
ſurface of the tinned metal: but in the tinning of looking-glaſſes, there is only 
the adheſion of contact, or of a perfect juxtapoſition, which may take place 
between any bodies, however heterogeneous, by the application of their 
_ poliſhed ſurfaces. © Accordingly, this metallic covering may very eaſily be taken 
off, and ought to be preſerved from moiſture, and from any kind of rubbing, 
however ſlight. For which reaſon, the ſuperfluous mercury muſt be made to 
run N gently and ſiowly, otherwiſe all the amalgam might fall off by 
its weight. © WI ol Pet a 
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DCLXXXVIIII. TIN CT UR E. By this name are diſtinguiſhed, in 
chemiſtry and pharmacy, all ſpirituous liquors that are colored by being 
di 1 upon different ſubſtances. Theſe are, properly ſpeaking, infuſions in 

ent ſpirits. * F 
: deny chembeel preparations fre called zinures. We ſhall treat of ſome of 
the chief of theſe. -- + FR. | Pe. 
DCLXXXIX. TINCTURE (ALKALINE). e. 
 TincTuRE of SaLT of TARTAR. 8 1188 | 
DCXC. TINCTURE ff ANTIMON x. This tinc- 
ture is made, according to the Paris Diſpenſatory, in the following man- 

ner: Let a mixture of one part of crude antimony with two parts of the alka- 


Tick. Borax, in the crude ſtate in to Mr. Cadet, it contains a larger quantity 
which it is brought from India, and before it of the peculiar vitreſcible earth of borax, 
i refined, is called tincal. It conſifts of than the refined ſalt commonly fold 
fmall cryſtals, of a yellowiſh color, and it See Bon Ax, and SALT (SEDATIVE). 
;  - has @ greaſy or unctuous touch. According n 3 


line ſalt of tartar, be fuſed in a covered crucible, and the fuſion continued 
during an hour. The melted matter is to be poured out; and as ſoon as it has 
become folid, it is to be pulveriſed : while yet hot, it is to be put into a 
matraſs; and upon this powder rectified ſpirit of wine is to be poured, to a 
height above the powder equal to the breadth of three fingers. This tincture 
is to be digeſted with a gentle heat during ſeveral days, by which it acquires 
a deep red color; and then it is to be decanted and prelerved in a well- 
cloſed bottle. = 

In this tuſion of crude antimory with fixed alkali, a liver of ſulphur is formed, 
which diſſolves the reguline part of antimony. It is conſequently an antimo- 
niated liver of ſulphur, nearly of the ſame nature as that of which ke mes 
mineral is made: but in the preſent operation this matter is not diſſolved in 
water, but is digeſted in ſpirit of wine; which menſtruum ſeems to diffolve a 

rt of the whole matter, that is, a part of the liver of ſulphur, and by means 
of it alſo ſome of the regulus of antimony ; for this tincture acquires a red 
color, and produces nauſea, according to Lemery, when taken internally. Ac- 
_ cording to the ſame author, the doſe of this tincture is from four drops to 
twenty, and is to be adminiſtered in ſome proper liquor. oy 

The medicinal effects of this preparation may be very good, and analogous to 
thoſe of kermes; bur it is not much uſed. Sec Kexmes (Minerar). 

This ſolubility of antimoniated liver of ſulphur in ſpirit of wine is remark- 
able: but an explanation of all the appearances that occur in this and in ſeveral 
oo operations, would require more particular reſearches than have yet been 
made. 

DCXCI. TINCTURE off MARS. Iron, being a metal 
much employed in medicine, has been prepared in various manners for 
internal uſe. Amongſt the principal of theſe are the following tinctures. 
 DCXCI. TINCTURE of MARS (LUDOVICUS's). 
This tincture is made, according to the Paris Diſpenſatory, in the followin 
manner : Four ounces of martial vitriol calcined to whiteneſs are to be mix 
with an equal quantity of cream of tartar, and this mixture is to be boiled in a 

und and a half of water, till the whole has acquired the conſiſtence of honey. 

his maſs is to be put into a matraſs, into which ſome rectified ſpirit of wine is 
to be poured to a height equal to the breadth of four fingers. After a digeſtion 
during ſome time in a ſand-bath, the tincture is to be decanted, and freſh ſpiric 
of wine is to be poured on the refiduum, and digeſted as before. Theſe ope- 
_ rations are to be continued as long as the ſpirit of wine acquires color: and, 
laſtly, all theſe tinQtures are to be mixed together and preſerved for uſe. 

The theory of this proceſs is not well known; becauſe all the circumſtances 
have not been examined with fufficient attention, We ſee, indeed, that the 
cream of tartar ought to act upon the portion of the iron of the martial vitriol, 
which does not EY ſtrongly to the vitriolic acid, or which is even quite 

diſengaged from that acid by calcination z and that this combination of iron 
with cream of tartar may be - ſoluble in ſpirit of wine, to which it may com- 
municate color, and conſequently may form the preſent tincture: but does not 

the cream of tartar act al upon the iron which is united with the vitriolic 
acid; and if it does not act, a” diſſolve in ſpirit _ 
| ; Ha WORE 4 * 
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If it does not diſſolve in this ſpirit, when it is ſingle and in its ordinary ſtate, 
and charged with much iron, may it not become ſoluble either when it has 
depoſited a part of its iron, or by means of the acid of tartar? Theſe are 
queſtions which, I believe, have not been yet examined ; but which muſt be 
aſcertained, before we can know preciſely the nature of this tincture of Mars. 
For its medicinal virtues, ſee the article Iron. 

DCXCI. TINCTURE of MARS f MYNSICHT. This 
tincture is made by digeſting the martial flowers of ſal ammoniac with a ſuffi- 
cient quantity of rectified ſpirit of wine in a matraſs. | 

Spirit of wine diffolves the ſalt formed by the union of iron with the acid of 
ſal ammonizc ; but as this ſpirit can alſo diſſolve the ſal ammoniac itſelf, it may 
be charged with a certain quantity of the latter ſalt in this operation: it is even 
very poſſible, that by means of this ſal ammoniac, it diſſolves a greater quan- 
tity of the martial ſalt than it would otherwiſe do ; and reciprocally, that the 
mortial ſalt puts it in a condition of diſſolving a greater quantity of ſal am- 
moniac; which effects are ſimilar to thoſe produced by treating in the ſame 
manner corroſive ſublimate and ſal ammoniac in ſpirit of wine: but I do not 
believe that any reſearches have been made to elucidate this ſubject. Chemiſts, 
who have given receipts for moſt of the medicinal preparations of the kind of 
which we now treat, made frequently capricious mixtures, the effects of which 
they did not know, Theſe preparations have been conſecrated by uſe, although 
little trouble has been taken to aſcertain their nature : but now that chemiſtry, 
taken in its true and genuine ſpirit, has become a ſcience as accurate and 
rigorous in ſome meaſure as geometry, all theſe ancient receipts ought to be 
ſcrupulouſly examined. We ſhould then certainly reje& many of hel for their 
unfitneſs to produce the effects expected, and we ſhould know better the virtues 
of thoſe which ſhould be judged worthy to be retained in uſe. Probably the 
tincture of Mars of Mynſicht poſſeſſes the medicinal qualities of iron diſſolved 
by marine acid, and of ſal ammoniac. | | 

DCXCIII. TINCTURE ff MARS (ALKALINE) f 
STAHL. This preparation, the knowledge of which Stahl has communi- 
cated to us, is a ſolution of iron in fixed alkali Although this faline ſubſtance 
be capable of acting directly upon iron, and of diſſolving it in ſome meaſure, 
this combination - ſucceeds much better when the iron to be united with the 
alkali is previouſly divided by being diſſolved in an acid, and eſpecially in 
nitrous acid, as Stahl has ſhewn. 

According to the proceſs of this celebrated chemiſt, the iron ought to be pre- 
viouſly diſſolved in nitrous acid, and the ſolution ought to be as perfectly 
ſaturated as poſſible. This ſaturated ſolution is to be added at ſeveral different 
times to a ſtrong ſolution of vegetable fixed alkali, Each time that the ſolution 
of iron is poured into the alkaline liquor, a kind of precipitate or coagulum of 
a deep red ſaffron color is inſtantly formed: but this precipitate diſappears ſoon 
after, and diſſolves entirely in the alkaline liquor, to which it communicates. 
a deep-red yellowiſh color. More of the ſolution of iron is to be poured into 
the alkaline liquor, till the precipitate is no longer rediſſolved. Laſtly, this. 
ſolution, which is the martial alkaline tincture of Stahl, is to be filtrated. 

We may eaſily conceive what paſſes in this proceſs. The alkali, into which 
the combination of iron with nitrous acid is poured, decompoſes at firſt this 

| | combination, 
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combination, by uniting with the acid. and precipitating the iron. But as 
there is much more alkali than is required to ſaturate the quantity of acid 
added, the uncombined portion of alkali finding the iron in a very divided ſtate, 
attacks and diſſolves it perfectly. | 

Iron is not the only metal that may be thus diſſolved by an alkali. Almoſt 
every metal is more or leſs ſoluble by alkalis, as Mr. Margraaf has ſhewn. 
See bis Opuſcules Chymiques, Dif. III. This celebrated chemilt found that not 
very pure alkalis, but alkalis phlogiſticated by calcination with ox's blood and 
volatile alkali, were fit for this purpoſe. WT 

This ſolution of iron in fixed alkali does not always ſucceed, and even ſome- 
times fails, when all the circumſtances directed by Stahl have been obſerved. 
I have remarked, and alſo Mr. Beaume, that it ſucceeds much more conſtantly, 
and almoſt certainly, when a ſolution of iron not nearly ſaturated and very acid 
is employed; and when the ſolution has not the reddiſh-ycllow color of ruſt 
that ſaturated ſolutions have, but is clear and limpid, or only lightly greeniſh. 
We were alſo induced to believe, that a ſimilar exceſs of acid was favorable for 
rediſſolving other metallic precipitates from their acid menſtruums by means 
of alkali; and even that withour this exceſs, the operation cannot ſucceed. But 
Mr. Marges, an intelligent chemiſt, has ſhewn me a ſolution of iron much im- 

regnated, and high-colored, the iron of which might be perfectly diſſolved 
as fixed alkali, without heat; and which conſtantly formed the martial al- 
kaline tincture, either by pouring the ſolution to the alkali, or the alkali 
to the ſolution z which proves that this phenomenon depends on the con- 
currence of ſevera! circumſtances ; as on the ſtate of the iron in the nitrous 
acid, which is known to be very variable ; on the greater or leſs phogiſtication 
of the alkali ; and perhaps alſo on ſeveral other circumſtances, which ought 
ꝛo be more fully examined, before we can form a judgment. 

The martial alkaline tincture certainly contains an iron very much divided, 
in a ſaline and perfectly diſſolved ſtate, though it is not united to any acid; 
and as it alſo poſſeſſes a ſaponaceous alkaline character, it may be very uſeful 
in all caſes where martial and anti-acid remedies are at the ſame time indi- 
cated : and theſe caſes are very frequent, as practical phyſicians well know, 

A very fine ſaffron of Mars may be ſeparated from this ſolution, either by 
precipitating the iron by gradually ſaturating the alkali with any acid, or by 
a ſpontaneous depoſition of a ferruginous ſediment, which is ſlowly formed 
in this, in the ſame manner as in the acid ſolutions of iron. We ſhall only 
obſerve, that the iron which has been thus diſſolved by an alkali is very folu- 
ble in acids; ſo that when it is to be precipitated by an acid, we muſt take 
care not to add a drop more than is neceſſary for the perfect ſaturation of the 
alkali, otherwiſe all the precipitate inſtantly diſappears, and the liquor becomes 
clear and almoſt colorlets. See ALKAL1 and Iron. | 

DCXCIV. FINCTURE T MARS (TARTARI 
S E D). This preparation, like the preceding, is called a tincture, although 
it contains nothing ſpirituous, but merely from its deep color. It is a ſolu- 
tion of iron by the acid of tartar; and is a true Martial ſoluble tartar, as we 
ſhall ſee. | | 

This combination is made, according to the Paris diſpenſatory, in the follow. 
iog manner. Six ounces of clean filings of iron, and a pound of powdered white 
fartn 
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tartar are to be mixed together in an iron veſſel ; the mixture is to be moiſtene!l 
vith a ſufficient quantity of water to form it into a mals, which muſt be left 
undiſturbed during 24 hours, that the acid of tartar may begin to act upon the 
iron. Then ſix Paris pints [12 pounds] of pure water are poured on the mix- 
ture, and boiled together during two hours. From time to time the mixture 
mult be ſtirred during the boiling, and hot water is added to ſupply the place 
of that which is evaporated. The liquor is then to be left to ſettle, and to be 
fltrated and evaporated to the conſiſtence of a liquid fyrup. Laſtly, an ounce 
of ſpirit of wine is to be added tb.t, to prevent the ſolution from becoming 
mouldy. | £500 
In this operation, the acid of tartar diſſolves the iron, becomes ſaturated, and 
forms with it a neutral ſalt, which is not only very ſoluble in water, but which 
is even very deliqueſcent: hence this ſalt cannot be cryſtalliſed, but is ob- 
tained in the ſtate of a liquor, or of an extract, ſometimes dry and ſometimes 
ſoft, according as it has been more or lefs evaporated. The color of this ſalt 
is red, or brown, and its taſte is the ſame as that of all ſalts the baſes of which are 
iron, though ſomewhat leſs auſtere and ſtyptic. | 
The union of the acid of tartar with iron is very weak and very ſuperficial 
in this combination; and hence this falt is very deliqueſcent. This deli- 
queſcence 4s ſurprizing, conſidering that, as we have remarked elſewhere, 
the two ſubſtances which compoſe it have little or no — in water. 
From this difficult ſolubility in water of the component parts of the tartariſed 
tincture we may conclude, that in whatever proportions theſe parts are mixed 
together, this tincture muſt always be a neutral ſalt, perfectly or nearly ſatu- 
rated: for if any Lene of tartar be not combined witli the iron, it will remain 
at the bottom of the veſſels, or upon the filter; and the ſame obſervation may be 
applied to the iron that is not combined with the tartar. Nevertheleſs, as 
| tartar is ſoluble in water, and as conſequently a ſmall portion of it may 
remain unſaturated in the liquor, it would be proper, if this martial ſoluble tartar 
be required perfectly neutral, to add more filings of iron than are ſufficient to 
-faturate all the acid; becauſe the ſuperabundant quantity could not remain in 
the ſolution, and becauſe by this method of employing a large quantity of 
filings, the operation may be much ſhortened ; whereas it would be very long, 
if no mere filings were employed than is required for the ſaturation of the tartar, 
.;and if at the:lame time all the tartar was required to be ſaturated. | 
The tartariſed tincture of Mars has the ſame medicinal qualities as the other 
ſaline and ſoluble preparations of iron; but it is, as we have ſaid, the leaſt 
ſtyptic. Accordingly, in caſes where martial preparations are indicated, and 
at the ſame time the ſtyptic pany Tag iron is apprehended, this is one of the 
beſt preparations of iron that can be preſcribed. It does not eſſentially differ 
from the infuſion of martial balls. Ses Ino, and Tartar. | 
Dcxcv. TINCTURE METALS, „ LILLY 
oF PARACELS US. This preparation may be made by ſeveral 
5 cots ; bue os they do not muck Gf. , we ſhall here give the and 
al 
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2 regulus of antimony, one part of fine tin, and one 


Too parts of marti t 
Part of pure copper, are melted together in a crucible, The allay thus com- 
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pounded is to be powdered, when cold, and mixed with thrice its weight of 
purified nitre. The mixture is to be thrown at different times into a red-hot 
crucible, where it detonates, and is expoſed to a violent fire, till the metals 
be perfectly reduced to calxes. The matter is to be taken from the crucible 
while red-hot, and immediately thrown into a heated iron mortar, where it is 
quickly powdered. The powder is to be put, while yet hot, into a matraſs, 
and upon it ſome rectified ſpirit of wine is to be poured to a height equal to 
the breadth of four fingers. The digeſtion is continued during ſome days, or 
till the ſpirit of wine has acquired a very deep yellowiſh-red color. The ſpirit 
is to be decanted and kept in a bottle; and is called the TinFure of Metals, or 
Lilly of Paracelſus. | ET, 
From this name Tincture of Metals, we find: that-the ſpirit of wine was ſup-- 
poſed to extract ſomething from the metals on which it is digeſted in this pro- 
ceſs; perhaps its color gave riſe to this opinion. Nevertheleſs, as Mr. Baron 
well 1 — in his Notes on Lemery, if we conſider that the metallic matters 
are reduced almoſt to the ſtate of pure earths by calcination, we ſhall be con- 
- vinced that no part of them can be diſſolved by the ſpirit of wine. Beſides, 
Mr. Beaume, having particularly examined this preparation, was convinced 
by experiments that no metallic. matter can be ſeparated from it. But al- 
| though i contains no metallic matter, we do not ſay that it is ineffectual. . 
or that it has no- other qualities bat thoſe of the pure ſpirit of wine. On: 
the contrary, we know that the nitre is alkaliſed in this operation; 
and that this alkali, which is capable of being rendered as cauſtic by metallic 
calxes, as it is by quicklime, acquires a er of acting ſingularly and effec- - 
tually on ſpirit. of wine, which it partly decompoſes. This alkali either forma 
with the ſpirit of wine, or it ſeparates from this ſpirit, an oil, with which it 
combines, and to which: it gives color, and a very acrid taſte. Hence the 
tincture af metals reſembles much: the 3 alt of tartar, of which we 
ſhall afterwards treat, and like which it has a ſpirituous, ſaponaceous, acrid, 
and alkaline character. 22 it is ſucceſsfully uſed when the fibres 
and veſſels require to be excited and animated; as in apoplexies, palſies, drop- 
ſies. For the ſame realon, it is capable of accelerating the motion of the blood, 
and of encreaſing certain ſecretions and excretions, particularly ſweat and urine. - 
The doſe of this tincture is from ſix or twelve drops to forty or even more, and: 
it muſt be adminiſtered in ſome proper cordial... 
DCxCVI. TINCTURE G.O LD. See GotDd+{(PoranLe). 
DCXCVII. TINCTURE ff SALT ff TARTAR: 
This tincture is made by pouring ſome rectified ſpirit of wine to a height equal 
to the breadth of three or four Lagars, into a heated matraſs that contains ſome - 
hot ſalt of tartar, which had been previouſly fuſed in a crucible and powdered... 
The matraſs is to be cloſed, and the digeſtion is to be continued during ſeveral - 
days with a gentle heat, or till the ſpirit of wine has acquired a fine reddiſh» 


| low color.. bf ; | 
| 9 This preparation is eſſentially the ſame as the tincture of metals, as in both 
theſe, the alkali acts upon and colors the ſpirit of wine; with this difference 


only, that as the alkali of tartar, in its ordinary ſtate, is much leſs eauſtic than 
, when it has been cakined with metallic calxes, it therefore acta leſs quickly. 


4% & 
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| and powerfully in the tincture of ſalt of tartar than in the tincture of metals. 
. Accordingly the former preparation is more deeply colored than the latter. But 
| if in the preparation of the tincture of ſalt of tartar, an alkali previouſly ren- 
dered cauſtic by quicklime be employed, the tin ture will be as red and active 
| as the tincture of metals; and hence the medicinal qualities of theſe two tinctures 
| are the ſame. . a ̃ | 
DC XVII. TINCTURES ff VEGETABLE and 
| | | ANIMAL SUBSTANCES, Many medicinal preparations 
| are called tinctures, becauſe they are made by digeſting certain vegetable and 

animal ſubſtances in ſpirit of wine, to which they communicate different colors, 
| according to their nature. 

Some of theſe tinctures are made with one vegetable or animal ſubſtance 
only. Theſe are called fimple tindtures, and they are diſtinguiſhed by the name 
of the vegetable or animal matter employed; ſuch are the tinctures of myrrh, 

of aloes, of ſaffron, of caſtor, and many others. ; | 

Others contain a greater or leſs number of different vegetable and animal 
ſubſtances, which are digeſted in ſpirit of wine, according to the ſeveral rec 
Theſe have the general name of compound tinitures, and are alſo diſtinguiſh&d 

by the names of their particular authors and qualities. b | 
| We ſhall not here enter into a detail of theſe ſeveral tin&ures, becauſe they 
| are rather objects of pharmacy than of chemiſtry ; but ſhall confine ourlives to 


1 | the following general obſervations. 
| 


Firſt, as vegetables and animals are compoſed of ſeveral principles which are 
not all ſoluble, or not equally ſoluble in ſpirit of wine, we cannot conſider ſpi- 
rituous tinctures as complete extracts of the vegetable and animal ſubſtances em- 
ployed in their preparation. | 

| Secondly, the principles of theſe ſubſtances upon which ſpirit of wine can 
4 act, are volatile eſſential oils, and others of the ſame nature; reſins, pro- 
perly ſo called; any oils that are in a ſaponaceous ſtate, and ſoluble in water 
y means of ſome ſaline matter; acids; and laſtly, ſeveral kinds of neutral 
ſalts. And the principles which ſpirit of wine cannot diſſo ve directly are 
ſweet oils and oily concretions that are not volatile nor ſaline; ſubſtances 
purely —_— and gummy ; earthy matters not ſaline nor ſoluble in water; 
and laſtly, many neutral ſalts, which are inſoluble in ſpirit of wine, the various 
kinds of which have not yet been determined, » +2 | 
-- Thirdly, many. of the vegetable and animal principles that are eſſentially 
unſoluble in ſpirit of wine, particularly gums, jellies, and neutral ſalts, are 
ſoluble in water. | — þ 75 
| Fourthly, from the laſt obſervation we may perceive, that tinctures 
| drawn from the ſame vegetable or animal ſubſtance muſt differ conſiderably, 
according to the ſtate of dryneſs of theſe ſubſtances, and the dephlegmation of 
the ſpirit of wine employed. For a tincture made from moiſt plants, and with 
a weak ſpirit of wie, muſt contain ſome gummy and faline principles, which 
could not be contained in a tincture made with the ſame plants pertectly dried, 
and a ſpirit of wine perfectly rectified. ? | 2 2 
Fifthly, as many chemical experiments ſhew that ſubſtances naturally un- 
ſoluble in any certain menitruum, may be rendered ſoluble in that — 


rere 
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by ſome other intermediate ſubſtance; and as, amongſt the vegetable and 
animal principles, ſome ſuch intermediate ſubſtances may exiſt ; we cannot 
therefore affirm that ſpirituous tinctures contain no other of theſe principles but 
ſuch as are naturally ſoluble in ſpirit of wine; but we rather think that they 


obably do contain other principles. This ſubject has not been examined 
ufficiently to enable us to ſpeak upon it in a leſs vague and general manner 
than we now do. See AnNALys1s by MensTRUUMS, and SP1kIT (ARDENT). 


DCXCIX. TIN-GLASS. 


ſemi-metal biſmuth, Sce BIis Murg. 
roa 
DCCI. TOPAZ. (i) 


This name is frequently given to the 


DCCI. TORREFACTION. This name is given to a kind 
of calcination by which ores are deprived of the volatile mineralifing ſubſtances, 
the ſulphur and arſenic which they contain. It is alſo applied to ſignify the 
IN of ſome pharmaceutical preparations. Thus, for inſtance, we ſay for- 


refied rhubarb, &c. 


DCCII. TRAGACANTH (G UM). See Gun. 


. TRIFOLLTD @ 


DCCY. TRITURATION is an operation which conſiſts in the 
pnechanigal diviſion of bodies, and is executed by the ſame methods, and by 


fame inſtruments, that are employed for other diviſions of this kind; 


at is to fay, in mortars, upon porphyries, and in mills. See Divisiox. 
This word is generally applied to denote the diviſion that is made of ſeveral 
bodies together, to unite them with each other; as, for inſtance, the extinction 
of mercury in the operation of ethiops mineral, and others ſimilar, 


DCCVI TURBITH.1 


INERA L. This name is given, 


& a preparation of mercury made in the following manner. 


(Þ) Topacco. The leaves of this plant 
being diſtilled in a retor!, without addition, 
= an acrid, empyreumatic, poiſonous oil. 

obacco loſes its virulence by long coction 
in water. From an ounce of American to- 
bacco, water extracted four drams and thirty 
grains; and from an ounce of the ſame 
tobacco, ſpirit of wine extracted one dram 
and thirty grains. The ſpirituous extract was 
ſtronger than the aqueous. The former had 
a fine green color; the latter was yellowiſh- 
brown. The diſtilled water and ſpirit ot to- 
bacco have no taſte or ſmell. Neuman. 

(i) Tor AZ is a precious ſtone, ot a golden 
color, the fourth in hardneſs from diamonds. 
Mr. Pott has made ſome curious experi- 
ments on the Saxon topaz. He found that 
this ſtone could not be fuſed with even eight 
thmes its weight of fixed alkali, but that it 
was vitrifiable by addition of half its weight 
of borax, or of thrice its weight of chalk. 
It was alfo fuſed by calxes of lead or of cop- 
per, and by fuſible ſpar, but not by nitre. 

This ſtone may be imitated by fuling a 


mixture of two ounces of powdered rock-- 
cryſtal with ſeven ounces of red-lead. 

(4) TRIPOLI is an earth conſiſting of very 
fine particles. It is uſed for poliſhing hard 
bodies. Fripoli is not fuſible in the fire. 
Its colors are various; grey, yellow, white. 
It becomes more hard and compact in the fire, 
as clay does ; and from this property probably 
it has been conſidered as an argillaceous earth; 
tho” it does not appear to have been ſuffi- 
ciently examined. It has been imagined to 
be a powder formed by the 2 or 
mouldering of jaſper. Neuman ſays, that 
by diſtilling two ounces of it, he obtained 
two ſcruples of a weak marine acid, and a 
ſmall portion of ſal ammoniac ; that by diſ- 
tiling a mixture of this earth and nitre he 
obtained an aqua regiaz and that of ſixty. 
grains of Tripoli, one grain was ſoluble in 
concentrated vittiolic acid, two in diluted” 
vit iolic zcid, three in ſpirit of ſalt, five in 


ſpirit of nitre, eleven in aqua regia, and ſeven 
grains in cauſtic fixed alkali. | 


5I Some 
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Some mercury is put into a glaſs- retort, and ne it is poured an equal weight 
of concentrated 'vitriolic acid, or more, according to the degree of concen- 
tration of this acid. Theſe matters are to be diſtilled together in a ſand-bath 
till nothing remains in the retort but a dry ſaline ſubſtance, which is a com- 
bination of mercury with vitriolic acid. The union of theſe two matters cannot 
be directly effected but by this proceſs, becauſe the vitriolic acid cannot 
attack mercury unleſs it be highly concentrated, and becauſe this concentration 
canoot be performed ſo well in open as in cloſeJveſſels. See ConcenTRAT 10x, 
Beſides, the heat in this operation favors conſiderably the action of the acid 
upon the mercury. The acid which. paſſes into the receiver during the diſtil- 
lation, is very ſuffocating and ſulphureous ; which qualities it receives from 
the phlogiſton of the mercury. | Tg | 

The white ſaline maſs left at the bottom of the retort is to be put into a large 
veſſel, and upon it large quantities of hot-water are to be poured at ſeveral 
different times. This water weakens the acid, takes it from the mercury, 
which is then precipitated towards the bottom of the veſſel in form of a ve 
ſhining yellow citroz-colored powder. This yellow mercurial powder, having 
been well waſhed, is called turbith-mineral, and is a very powerful emetic. 

The water with which it is waſhed contains the acid that was united with the 
mercury; but it alſo contains a little mercury, that remains in a falihe ſtate, 
and is ſoluble in water, by means of the very large quantity of acid. 5 

Moſt chemiſts, eſpecially Mr. Rouelle, have believed that a portion of vi- 


triolic acid remains united with the turbith mineral, but too little to render it 


ſoluble in water. On the contrary, Mr. Beaume, having examined this matter, 
affirms that turbith mineral contains no acid, when it has been ſufficiently 
waſhed; and that by frequently boiling this preparation in a large quantity of 
diſtilled water, not a veſtige of acid will adhere to it. 

Turbith mineral may alſo be made, by precipitating mercury from its ſo- 
lution in nitrous acid by means of vitriolic acid, or of ſome vitriolic ſalt. For 
this purpoſe the nitrous acid muſt be well ſaturated with mercury : for if it 
contains any unſaturated acid, no turbith mineral will appear upon addi 
either vitriolic ſalts or pure vitriolic acid. Hence miſtakes may be commi 
in making experiments to diſcover the preſence of vitriolic acid by means of a 
ſolution of mercury, as is frequently done. 

We ought alſo to obſerve, that turbith mineral becomes yellow only 
being deprived of the adhering vitriolic acid, and that it remains white till it 
has been waſhed with a args quantity of water; in general, the more perfectly 
it is deprived of acid, the deeper yellow color it acquires. 

Turbith mineral has been formerly celebrated for the cure of the venereal 
diſeaſe, but it is now little uſed, becauſe preferable mercurial remedies have 
been diſcovered. See Acip (VrIrRIOLIic), and Mercury, _ 

DCCVII. TURPENTINE. (ö) 


1) TURPENTINE is a reſinous juice ex- without water, yielded with the heat of a 
tracted from ſeveral trees. Sixteen ounces of water-bath, two ounces only. When tur- 
Venice turpentine being diſtilled with water, pentine is diſtilled or boiled with water till 
yielded four ounces and three drams of eſ- it becomes ſolid, it appears yellowiſh ; when 
fential oil; and the ſame quantity diſtilled . the proceſs is further continued, it acquires 

; | Aa 
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DCCVII. UT EN AG. ( 


a reddiſh brown color. In the firſt ſtate it 
is called boiled turpentine, and in the ſecond, 
colophony or common reſin. On diſtilling 
fixteen ounces in a retort with an open fire 
encreaſed by degrees, we obtain, firſt, four 
ounces of a limpid colorleſs oil; then -W ?o 
ounces and two drams of a thicker yellow 
oil; and laſtly, two ounces and a dram of a 
dark-browniſh red empyreumatic oil, of the 
conſiſtence of a balſam, and commonly diſ- 
tinguiſhed by that name. 

he eſſential oil commonly called ſpirit. of, 
turpentine cannot without ſingular difficulty 
be diſſolved in ſpirit of wine, though tur- 


One · part of the oil may be diſſolved in ſeven 


parts of rectified ſpirit of wine; but on ſtand- 
ing a while, the greateſt part of the oil ſe- 
parates and falls to the bottom. Neuman. 
mm) TuTENAG. This name is given in 
Iadia to the ſemi- metal zinc. It is alſo ſome- 
times applied to denote a white metallic com- 
pound brought from China, called alſo Chineſe 
copper, the art of making which is not known 
in Europe. It is the beſt imitation of filver 
which has been made. It is very tough, 
ſtrong, malleable, may be eaſily caſt, ham- 
mered and poliſhed ; and the better kinds of 
it, when well manufactured, are very white, 


pentine itſelf is eaſily ſoluble in. that ſpirit, and not more diſpoſed to tarniſh than ſilver ia. 


V. 


DCCIX. ALERTAN. () 


DCCX. VENUS is the name of a planet, which chemiſts have 
alſo applied to 7 copper. 
DCCXI. VER P I G RISE. Verdigriſe is copper corroded and 


reduced to à very beautiful green ruſt, by a vinous acid. This matter, which 


is very uſeful to painters, is conveniently manufactured at Montpellier; the 
wines. of Languedoc, of which that city is the capital, being very proper for 
this preparation. . * 

The following proceſs for making verdigriſe is deſcribed by Mr. Monet of 
the Royal Society of Montpellier, and is publiſned among the Memoirs of the 
Academy for the years 1750 and 1753. 5 

'Vine-ſtalks well dried in the ſun are ſteeped during eight days in ſtrong 
wine, and afterwards drained, They are then put into earthen pots, and upon 
them wine is poured. The pots are carefully covered. The wine undergoes 
the acetous fermentation, which in ſummer is finiſhed in ſeven or eight days, 
but requires a longer time in winter, although this operation is always per- 
formed in cellars. When the fermentation is ſufficiently advanced, which may 
be known by obſerving the inner ſurface of the lids of the pots, which during 
the progreſs of the fermentation is continually wetted by the moiſture of the riſing 
vapors, the ſtalks are then to be taken out of the pots. Theſe ſtalks are by 


this method impregnated with all the acid of the wine, and the remaining 


(a) VAIERIAN. An ounce of the dry the diſtilled water is ſtrongly impregnated 
root of valerian yielded with rectiſied ſpirit with the ſmell of the valerian, but no ſe- 


of wine three drams and fix grains of reſi- 


nous extract, and the ſame quantity with 


water yielded four drams and twenty-one. 
grains, The diſtilled ſpirit is lightly, and 


parable oil is obtained. The moſt active 
preparation is the ſpirituous extract, which 
contains all the uſeful matter of the roat, 
Neuman, | 


liquor 
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liquor is but a very weak vinegar. The ſtalks are to be drained during ſome 
time in baſkets, and layers of them ate to be put into earthen pots with plates 
of 'Swediſh copper, ſo diſpoſed that each plate ſhaſl reſt upon and be covered 
with layers of ſtalks. The pots are to be covered with lids, and the copper 
is thus left expoſed to the action of the vinegar, during three or four days 
or more, in which time the plates becotme covered with verdigriſe. The 
plates are then to be taken out of the pots, and left in the cellar three or four 
days; at the end of which time they are to be moiſtened with water, or with 
the weak vinegar above- mentioned, and left to dry. When this moiſtening 
and drying of the plates has been thrice repeated, the verdigriſe will be found 
2 have conſiderably encreaſed in quantity, and it may then be ſcraped off for 
ale. n d 

A ſolution or eroſion of copper, and conſequently a verdigriſe, may be pre- 
pared by employing ordinary vinegar, inſtead of wine, as is directed in the above 
proceſs. But it would not have the unctuoſity of ordinary verdigriſe, which 
quality is neceſſary in painting. Good verdigriſe muſt” be prepared by means 
of a vinous acid, or ſolvent, half acid, and-half ſpirituous! Accordingly, the 
ſucceſs of the operation depends chiefly on the degree of - fermentation to 


which the wine employed. has been carried: for this fermentation muſt not 


have been ſo far advanced that no ſenſibly vinous or ſpirituous part remained 
in the liquor. | | l I LA TO OTIOG 4 

Verdigriſe is uſed for painting, as it futniſnes a fine green color, when 
mixed with oil. It enters alſo as an ingredient into ſeveral plaiſters and oint- 
ments. In Chemiſtry, verdgriſe is uſed for the extraction of radical vinegar, 
and for the preparation of cryſtals of verdigriſe, or of Venus, - See CxvsTALs of 
Venus, Coppzx, and VintGaR, - : TEE . 

DCCXIL VERDE TER -(8&) fy ten 7 29 hy, + ; 
' DCCXUI. VESSELS (CHEMICAL) aud UTENSILS. 
We have ſhewn at the article LABORATORY, how'a chemical laboratory ought 
to be diſpoſed, and the principal utenſils with which it ought to be furniſhed, 
At the article Furnaces, - we have mentioned whatever is efſential to be 
known concerning thoſe inſtruments. Laſtly, we have deſcribed under each 
articular name, the principal veſſels employed in chemical operations. 
Rocking therefore remains but to make here a kind of enumeration, uſeful 
to thoſe who would furniſh a laboratory ; which enumeration may be conſidered 


ey, 


as a compleat ſupplement to that which is given at the article LABORATO aT. 


(e) VerDITER is a blue pigment ob- tually made by the refiners only. Dr. Mer- 
tained by adding chalk or whiting to the ſe- ret ſays that it is prepared in the following 
lution of copper in aqua; fortis. It is pre- manner : a quantity of Whiting is put into a 
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pared by refiners © | 

this purpoſe the Elan of copper, which 
they obtain, in the proceſs of parting, by preci- 
pitating ſilver from aqua fortis with plates of 
copper. Sce Pax TIN G. It is ſaid that a fine 


coloured verditer cannot be obtained from a 
folution of copper prepared by diſſolving di - 


yer, who employ for 


tub, and upon this the ſolution of copper. is 
poured, Thia inten is to be ſtitred eve 


day for ſome hours together till the liquor 


loſes its color. The liquor is then to be 
ow off, and more ſolution of copper is to 


realy, that metal in aqua fortis ; and that the it is to 


filver is neceſſary. We know that it is ac- 
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The ancient chemiſts, and r the alchemiſts, have invented veſſels of 
many various kinds and whimſical ſhapes, ſuited to their ſeveral operations. 
But now the number and variety of thoſe veſſels are much diminiſhed, either 
becauſe modern chemiſts have not ſo much patience for ſuch tedious and per- 
plexed operations as the alchemiſts had, or becauſe they have found that heir 
operations can be performed with veſſels of a fimpler form, and leſs various. 
Accordingly the veſſels required in a laboratory are few and ſimple, which is 
certainly an advantage. 'The chief of theſe veſſels are, 
| Copper Alembics, with their refr igeraries, worms, and receivers. See all theſe 
words, and Platz l. ad. þ #3 | 4 
Alembics of Glaſs, of Stone, and Eartben-Ware, of different ſizes, with their 
receivers, which are matraſſes with longer or ſhorter necks. See PLATE I, 
Adopters, which are ſmall receivers with two necks, the uſe of which to 
encreaſe the diſtance of the receiver from the diſtilling veſſel and the furnace. 
Adel of Earthen Ware. See PlarE I. | 

A Balance, See this word, ROT 

Balloons, which are matraſſes with large bellies and ſhort necks. They are 
uſed as receivers. See BaLLoons. 

Battles of all kinds and ſizes. A great number of theſe is required in labo- 
ratories, to contain the different liquors, and ſubſtances that are volatile, deli- 
queſcent, or corroſive. The moſt neceſſary of theſe are large glaſs bottles con- 
taining three, four, fx pints, or more, of any form, for containing thoſe mat- 
ters that are uſed in large quantities. Cry#al-glaſs Battles with glaſs * 
to contain all volatile or corroſive liquors. The ſmall bottles or Pbials are 
oy convenient, and may be uſed as matraſles in many ſmall operations. See 
MarTrass. KOEN | | 

Glaſs Jars are cylindrical veſſels uſeful for containing many dry and not vo- 
latile ſubſtances. ' Their mbuths are generally cloſed with cork or with paper. 
Large jars are convenient for the mixing. of liquors, for precipitations, &c. A 
great number of thaſe is required of - different ſiaes. 

Baſons of metal. Theſe are- uſeful for evaporations. They are generally of 
copper; but as this metal is very liable to be corroded by ſaline matters, a fi 
ver haſon is very convenient. | 1 2 . als; 

Capſules, or Diſhes of, glaſs, of ſtone - ware, and of eryſtal- which are 
the beſt of any. Theſe are uſed in the evaporations of corroſive matter capa- 
dle of acting metals. Some alſo are made of grucible · earth, and of 
plate iron, which are employed for containing the ſand of ſand · baths. 

The Cone. This as a caſt- iron veſſel of the form of a hollow cone, to the 
point ef which is fancd a pedeſtal, that it may ſtand firmly, with its paint turned 
downwards. The uſe of this: cone is to receive metallic matters melted with 
other ſubſtances, all which being poured into it, the metallic parts of the 
mixture fink by their weight to the point of the inverted cone, and are there 
collected in form af a regulus. The cone ought to be heated, and greaſed 
with tallow, before che melted matters are poured into it. 

 Retorts.. Ses that word. "at i | 
 " (Crucibles are kiade of carthen pots of a oplindrical, conical, or triangular fi- 
gre, aſe@ for fuſions ef all Kinds, They onght to be covered with. lids, 
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- . Glaſs Funnels, Theſe ought to be of various fizes; and are neceſſary for 
ſmall filtrations, and for the pouring of liquors into bottles. 
 Jagot-mould; are iron veſſels of a certain thickneſs, of the form of hollow 
ſemi-cylinders, to which a handle is annexed.” The ſurface of their ſemi-cylin- 
drical cavities ought to be very ſmooth. They are of various ſizes. The uſe 
of theſe veſſels is to receive melted metals into cheir cavities, the form of 
which is given to the metals, whicl, are then called inge. We ought always 
to heat and to greaſe theſe moulds before the melted metal is poured into them. 
See PlATE I. Fig. 11. 
Mortars. Ste that word. *. | 
Matruſſes are long-necked bottles. Some of theſe have round, and ſome 
flat bottoms. Some are ſhaped like an egg, and thence are called philoſophic 
s, Matraſſes-are uſed for ſolutions and 97 
Muffles. Theſe veſſels, which ought to be made of crucible earth, have the 
form of a hollow cylinder divided in the direction of its axis, and cloſed on 
all ſides, excepting its front, This veſiel repreſents an oblong arch or vault, 
the hinder part of which is cloſed by a ſemicircular plane, and che lower part 
or floor of which is a rectangular plane. It is a little oven that is placed hori- 
zontally in eſſay and enamelling . furnaces, ſo that its open fide correſponds 
with the door of the fire-place of the furnace. Under this arched oven ſmall 
cupels or crucibles are placed ; and the ſubſtances contained are thus expoſed 
to heat without contact of fuel, ſmoke, or aſhes, See Furnace (Essay); 
PLATE I. Fig. 9, and Pr ATE II. Fig. 1. | 18 
Pelicans. See that word, and PLATE I. Fig..6. 
Receivers, See that word, and PLaTts I. and II. | 
Circulatory Veſſels. Two matraſſes are ſo called, into the largeſt of which 
the matter to be operated upon is to be introduced, and the neck of the 
ſmaller matraſs is to be fitted into-the neck of the former, ſo as to be a kind of 
ſtopple to it, The joining is to be cloſed with a lute ſuitable to the vapors 
intended to circulate. By means of this apparatus, one or more ſubſtances 
may be digeſted during a long time without any evaporation, becauſe the va- 
pors which riſe are condenſed in the ſmall matraſs that ſerves as a ſtopple, and 
continually fall back upon the matter in the great matraſs; It is, as we ſee, 
a ſimple a tus, which produces the ſame effect as the pelican, * 
Subliming Veſſels. This name was formerly givefi to a long-necked matraſs, 
which being covered with a capital, formed a kind of alembic. It was em- 
ployed in the diſtillation and rectifleation of very volatile ſubſtances; but ſince 
we have found that the length of the neck of an alembic is quite uſeleſs, theſe 
have been quite abandoned. Accordingly, the true ſubliming veſſels are thoſe 
that are ally employed in ſublimations. See ALzmBcs, ALUDELS, Ma- 
- TRASS, and SUBLIMATION. | | i. | ; 
DCCXIV. VINEG AR. Vinegar is a vegetable ſpirituous acid, 
roduced by the ſecond degree of fermentation, or by that fermentation which 
ucceeds the ſpirituous, and is called the acid or acetous fermentation. 
From this definition it. appears, that wine only or vinous liquors" can be 


— 


hanged into true vinegar. Every liquor which has comp undergone the 
jritvous fermentation, is ſpontaneouſly and neceſſarily diſpoſed to the acid fer- 
AV, : ; 
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and actually is changed into vinegar, ſooner or later, according to circum- 
ſtances; unleſs this change be prevented by ſome obſtacle to fermentation in 
general. Vinegar may therefore be made not only from wine of grapes, but 
alſo from cyder, beer, and, in a word, from all other wines. But as the wine 

of grapes is preferable for this purpoſe, we ſhall deſcribe the method of con- 
verting it into vinegar. I 4b 190.4 F 
As vinegar is produced by a fermentation, its qualities depend much on the 
method of exciting and of conducting that fermentation, The wine which is 
generally converted into vinegar, and which for its cheapneſs is generally em- 
ployed for this purpoſe, is ſuch as has already become ſour ; although the bet- 
ter and the more ſpirituous the wine is, and alſo the more of the vinous ſpirit 
that can be retained in the vinegar, the betrer and ſtronger this will be. Bec 
cher ſays, in his Phyſica Subterranes, that having digeſted wine in order to 
convert it into vi in a bottle hermetically ſealed, he found, that although a 
longer than the ordi time was required, the vinegar produced was much 
ſtronger then when free air is admitted. Mr. Cartheuſer alſo affirms, that the 
ſtrength of vinegar may be much encreaſed by adding ſome aqua vitz to the 
wine before it is to the acetous fermentation. | 

Different methods are —— by manufacturers for making vinegar, who 
are generally believed to be poſſeſſed of ſome ſecret for that purpoſe. Never- 
theleſs no more ſeems requiſite in the preparation of good vinegar, than to em- 
ploy good wine, and to conduct the fermentation in the moſt advantageous 
method ; in the ſame manner as good wine can only be made from good muſt, 
and by a well conducted fermentation. The principal part of theſe operations 
nn pertnemed by nature. 1 15 ob ap nth boa bod eee 

The method of making vinegar conſiſts in mixing the wine to be fermented 
with its dregs, and its, tartar, and in expoſing this liquor to à heat of about 
. Eighteen or twenty degrees. This fermegtation ſeems to require more heat 
than the ſpirituous. It alſo excites more heat and tumult; and although it 
ought to be allowed to proceed briſkly, yet it is neceſſary from time to time 
to check it. anti G WY | | 

Boerhaave deſcribes, in his Elements of Chemiſtry, the following proceſs, 
which ſeems to be well contrived, for the making of vinegar. 

Take two large oaken vats or hogſheads, and in each of theſe place a wooden 
grate or hurdle, at the diſtance of a foot from the bottom. Set the veſſel up- 
right, and on the grate place a moderately cloſe layer of green twigs, or freſh 
cuttings of the vine. I hen fill up the veſſel with the footſtalks of grapes, 
SR called the rape, to within a foot of the top of the veſſel, which muſt 

e ute n. HULL ere | 
- — — the two veſſels, pour into them the wine to be con- 

yerted into vinegar, ſo as to fill one of them quite up, and the other but half 
full. Leave them thus for twenty-faur hqurs, and then fill up the half-filled 
veſſel with liquor from that which is quite full, and which will now in its turn 
be left only half. full. Fourrand- twenty hours afterwards repeat the ſame ope- 
ration, and thus go on, keeping the veſſels alternately full and half - full during 
every twenty - four hours, till the vinegar be made. On the ſecond or third 
day there will ariſe, in the half- filled veſſel, a fermentative motion, accompa - 
aied wich a ſenſible heat, which will gradually increaſę from day to day. On 

— | 
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the contrary, the fermenting motion is almoſt imperceptible in the full veſſel; 
and as the two veſſels are alternately full and half-full, the fermentation is by 
that means, in ſome meaſure, interrupted, and 1s only renewed every other day 
in cach veſſel, - 

When this motion appears to have entirely ceaſed, even in the half-filled veſſel, 
it is a ſign that the fermentation is finiſhed; and therefore the vinegar is then 
to be put into caſks cloſe ſtopped, and kept in a cool place. | 

A greater or leſs degree of warmth accelerates or checks this, as well as the 
ſpirituous fermentation. In France it is finiſhed in about fifteen days, dur ng 
the ſummer; but if the heat of the air be very great, and exceed the twenty- 
fifth degree of Mr. Reaumur's Thermometer, the half-filled veſſel muſt be fill- 
ed up every twelve hours; becauſe if the - fermentation be not fo checked in 
that time, it will become violent, and the liquor will be fo heated, that many 
of the ſpirituous parts, on which the ſtrength of the vinegar depends, will be 
diſſipated; ſo that nothing will remain, after the fermentation, but a vapid 
liquor, ſour indeed, but effete. The better to prevent the diſſipation of the 
ſpirituous parts, it is a proper and uſual precaution to cloſe the mouth of the 
half- filled veſſel, in Which the liquor ferments, with a cover made alto of oak- 
wood. As to the full veſſel, it is always left open, that the air may act freely 
on the liquor it contains: for it is not liable to the fame inconventencies, be- 
cauſe it ferments but very ſlowly. 

In the Dictionnaire Portatif des Arts et Metiers, another method is deſcribed, 
by which a very good vinegar is commonly made at Paris from the lees of 
wine. For this purpoſe all the wine contained in the lees is preſſed out, and 
put into large caſks, the bung - holes of which are left open. Theſe caſks are 
put into a hot place; and if the fermentation proceeds too faſt, it muſt be 
checked by adding more freſh wine. This proceſs is very ſimilar to the fore- 


going. ä FOR. 
The appearances which accompany the acetous fermentation reſemble much 


thoſe that occur in the ſpirituous fermentation. In both fermentations, an in- 
teſtine motion, a ſwelling, a hiſſing noiſe, and an ebullition, may be perceived. 
There are nevertheleſs- eſſential differences between them. Beſides - that the 
products of the vinous and acetous fermentations differ: exceedingly, the heat 
produced by the former is ſcarcely ſenſible, while that produced by the lattet is 
conſiderable. Secondly, we have reaſon to believe, that the vapour which ex- 


hales from vinegar during fermentation is not noxious, as the vapor of ferment- 


ing wine is; at leaſt, it has not been obſerved to produce ſuch bad effects. 
On the contrary, as the acid of vinegar more and more diſengages or unfolds ' 
itſelf, it ſeems to acquire more power to bind and retain the inflammable 
principle, which is the truly dangerous part of theſe vapors. Laſtly, vinegar 


does not depoſit tartar as wine does, even although it has. been made with 


wine that had not depoſited its tartar. But the ſediment of vinegar is a viſcid, 
oily, and very putreſcent matter, The grape-ſtalks uſed in the making of 
vinegar, to promote and encreaſe the fermentation, are covered over with this 
matter during the operation. They are generally wafhed clean, and carefully 
preſerved, to promote the fermentation of more vinegar 4 becauſe the acid 
with which they are ſoaked acts powerfully as a leaven or ferment. The caſks 
alſo which have been uſed for the 8 of vinegar are to be * 
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from the above-mentioned viſcid matter, and kept for the ſame uſe, as they 
are rendered fitter than new caſks for the preparation of vinegar. 

When the acetous fermentation is finiſhed, the nature and the character of 
the liquor that has undergone it are totally changed, Wine has a taſte and 
ſmell, partly ſpirituous, ſomewhat acid; but in good wine the ſpirit ſo much 
prevails over the acid, that the latter is icarcely perceptible. The taſte and 
imell of vinegar alſo is partly acid and partly ſpirituous; but the former quality 
ſo entirely prevails, that the latter is almoſt totally concealed, 

We cannot form any very clear and diſtin knowledge of the manner in 
which Nature performs theſe changes in fermenting liquors. The propertics 
of wine and vinegar prove, that the acetous fermentation unfolds in a very ſin- 

gular manner the acid parts of wine, and intimately combines them with the 
inflammable ſpirit, Hence, by changing wine into vinegar, its ardent ſpirit is ſo 
covered by the large quantity of acid, that it is no longer perceptible; that it 
now cannot affect the head and intoxicate; and that if it be diſtilled, the firſt 
| liquor that, riſes with a heat leſs than that of boiling water is not an ardent 
| ſpirit, as when wine is diſtilled, unleſs the vinegar be too new, and the acetous 
ies has not been completely finiſhed ; in which caſe the vinegar yields 
| A little ardent ſpirit : but when old-vinegar is diſtilled, the liquor that riſes firſt 
| is a ſlightly acid phlegm. which contains the moſt volatile, the moſt odori- 
| ferous, and the moſt ſpirituous part of the vinegar. 
| Ĩ) be acid of vinegar is employed in many chemical and pharmaceutical pre- 
. parations, for which not common wage but the acid ſpirituous part of vinegar 
that is obtained by diſtillation, called diſtilled vinegar, is chiefly employed. 

The proceſs of diſtilling vinegar is very ſimple. A quantity of good ordi- 
 -mary vinegar is put into a large cucurbit or ſtill, which ought to be made of 
ſtone-ware, and not of metal, as the acid of vinegar is capable of acting upon 
| moſt metals. This cucurbit is ſunk in a deep furnace, ſo that five or ſix 

— breadth only near its neck appears. The neck is to be carefully luted 
with clay all round the furnace, that the capital may not be heated too much. 
A capital and a glaſs receiver are then to be fitted, and the diſtillation is to be 
begun, with a very — heat. The acid ſpirituous liquor paſſes by drops 
into the receiver. This liquor is white, traniparent, penetrating, ſomewhat 
.empyreumatic, and diſengaged from an acid, but not ſpirituous ſubſtance, 
alſo from an extraftive ſaponaceous matter, both which are contained in 

9 + Theſe latter ſubſtances remain in the ſtill with the colorin 

matter, and form together an extremely acid extract of vinegar. This re 
duum contains alſo ſome tartar, and by incineration yields much fixed alkali, 

| as all matters belonging to vines, grapes, or wine, do. . 
| | We ſhould be much miſtaken if we believed that the acid ſpirituous portion 
| of the vinegar that riſes in this diſtillation, is a ſtronger acid than the vinegar 
| itſelf. Vinegar is not diſtilled with an intention to concentrate it, but only to 
«diſengage it, as we have ſaid, from its extractive part. The acid which this 
part contains is not, properly ſpeaking, vinegar, but is oily, not ſpirituous, leſs 
volatile than the former, or even than water. Accordingly, the acid obtained 
in this diſtillation, when well conducted, is more ſpirituous and alſo more watery 
than the acid of the reſiduum. | 


W.- 3 | 903 


Chemiſts have attempted different methods of concenttating diſtilled vine- 
gar. Stahl has taught us the beſt method for depriving it of its water without 
any alteration. This method conſiſts in expoſing it to a cold ſufficiently in- 
tenſe to freeze its watery part, which is afterwards ſeparated in lumps of ice 
from the more acid part. Thus the acid of vinegar may be conſiderably 
concentrated. See the CONCENTRATION of VINEGAR by FrosT. | 

The acid of vinegar may be more effectually concentrated by combining it 
with alkalis, earths, and metals, as any other acid may. Thus by drying perfectly 
neutral acetous ſalts with fixed baſes, and afterwards by decompoſing them, 
either by the mere action of the fire, or by means of concentrated vitriolic 
acid, we obtain the ſtongeſt acetous acid that can be produced. This acid is 
called radical vinegar. See SPIRIT of VENUS. f 
The acid of vinegar diſſolves all ſubſtances upon which other acids can act, 
and forms with them neutral ſalts, ſome of which have particular names, but 
which all might be called acetous ſalts, 

Wich calcareous earth this acid forms falts that in cryſtallizing ſhoot into 
filky ramifications and vegetations, Theſe ſalts are named from their earthy 
baſes, ſalt of chalk, ſalt of crahs-eyes, &c. | 

With fixed vegetable alkali it forms a very pungent and very deliqueſcent 
ſalt, called regenerated tartar, or terra foliata tartari. See TERRA Follata. 

With fixed mineral alkali it forms a neutral cryſtallizable ſalt. 

With volatile alkali it forms an acetous ammoniacal ſalt, called ſpirit. of Min- 
All the combinations of the acetous acid with metallic ſubſtances have not 
been yet examined. The combinations of this acid with lead and with cop- 

r are beſt. known, becauſe they furniſh ſeveral preparations uſed in paint- 
ing, and ſome other arts. This acid united with copper forms verdigriſe and 

als of Venus; and with lead forms ceruſs, and /alt or ſugar of lead, See 
theſe ſeveral articles. The vinegar in which lead is diſſolved is called vinegar of 
lead, and is ſometimes uſed as a coſmetic, for repelling cutanequs eruptions. 
But this_coſmetic ought not to be employed but under the direction of a 
| Km phyſician, as it may occaſion a dangerous tranſlation of the morbid 
umour to other parts. . B 5 

Mercury diſſolved firſt by nitrous acid, and afterwards precipitated by fixed 
| alkali; is quickly ſoluble in vinegar, wth which it forms a mercurial acetous 
ſalt. The cryſtals of this ſalt are Qhining filver-like plates, not very ſoluble 
in water. See Mtercusy, rx. 1 e 
Vinegar very much concentrated, as the rectified ſpirit of Venus, or radical 
vinegar, being diſtilled with equal parts of highly rectified ſpirit of wine, 
: furniſhes a liquor which has all the eſſential characters of ether, or rather is 
a true ether, called acetous ether, The diſcovery of this ęther was lately made 
by the Count de Lauraguais. See ETHER (Acgrous ). ens 

Vinegar being an oily, ſpirituous, vegetable acid is much, weaker than mineral 
acids, which are leſs compounded. Accordingly all acetous neutral ſalts may 
be decompoſed by any mineral acids, excepting the vitriolic acid when very 
much ſulphurated, which cannot be confidered,as a pure acid.  _ 

According to Mr. Gellert's table, the affinities of the acetous acid are in the 
following order: Inflammable P_ zinc, iron, copper, lead, and bifmuth. 

5K 2 Gold, 
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Gold, ſilver, tin, and mercury, are marked in this table as incapable of uniting 
with this acid. | 

Vinegar is very uſeful, not only in ordinary life as an agreeable ſeaſoning 
for many kinds of food, but alſo in medicine, in chemiſtry, and in ſeveral arts. 

This acid is in general antiſeptic, and is conſidered as inciſive and aperitive. 
It is uſed as a vehicle in many preparations which poſſeſs theſe qualities. Thus 
ſimple oxymel is a ſyrup made of honey and vinegar. Such alſo are oxymel of 
fquills, and ſeveral other compound vinegars for the uſe not only of medicine, 
but alſo of the toilette; receipts for all which are found in diſpenſatories. A 
very important medicinal virtue has been attribured to vinegar, namely, that 
of curing the canine madneſs. Mr. Buchoz, in a work entitled, An Hiſto- 
rical Treatiſe of Plants growing in Lorraine and the Three Bijhopricks, affirms, 
that ſeveral ſucceſsful trials have aſcertained the efficacy of vinegar againſt the 
ill effecis ariſing from the bite of mad dogs, when it is given in the quantity of 
a pound each day, divided into three doſes ; one to be taken in the morning, 
another at noon, and the third in the evening. The diſcovery of this quality of 
vinegar was made accidentally at Udina, in Trioul, a province belonging to 
Venice, by an inhabitant of that town, who — been ſeized with canine 
madneſs, was cured by drinking a glaſs of vinegar by miſtake, inſtead of ſome 
medicine that had been prepared for him. | g 

We have already mentioned the uſe of vinegar in ſeveral chemical prepara- 
tions, particularly of ceruſs and of verdigriſe. a 

XV. VINEGAR (DISTILLE D). This is the 

ſpirituous acid of vinegar obtained by diſtillation. See tbe preceding article. 

DCCXVI VINEGAR (RADICAL). See Spine of 
Vznxvs. - | 
 DCCXVII,L VINEGAR HF LE A D. Is a ſolution of lead or 
of ceruſs in diſtilled vinegar. See the articles Lzap and Vinecas. | 

DCC XVIII. VITRIFICATION. Vitrification is one of the 
moſt curious and moſt important 1 in chemiſtry. The product of this 
operation is Glaſs; a matter which, when well made, is valuable for its great 
hardneſs, 4 b and perfect tranſparency. Theſe principal and eſſential 
qualities of glaſs render it very extenſively uſeful in ordinary life, in natural 
philoſophy, in chemiſtry, and in many arts. Almoſt any form may be given 
to glaſs, and all kinds of veſſels and utenſils may be formed of it, which are 
capable of reſiſling the moſt powerful corroſives and ſolvents. Glafs is capable 
of receiving and preſerving the fineſt 4— Its properties of tranſmitting 
and refracting the rays of light, and of reflecting theſe rays when one of its 
ſurfaces is covered with a metallic coat, render it very uſeful for conſtructing 
mirrors, teleſcopes, microſcopes, and all kinds of optical glaſſes; for collecting, 
ſeparating, and decompoſing the rays of light ; and for exhibiting many won- 
derful catoptrical and dioptrical appearances and experiments. If to theſe ad- 
mirable properties we add that of imitating the many brilliant precious ſtones, 
opake or tranſparent, we ſhall eaſily be convinced that perfect glaſs is one of 
the moſt beautiful and excellent productions of human induſtry, 

The art of making glaſs is dependant on chemiſtry in all its parts. In its 

inciples it is imple, Gor extenſive in its detail, and difficult in its practice. 


he extent of this art does not permit us to enter into the particulars, or into 
| 8 its 
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its ſeyeral branches. In this article we ſhall only endeayor to explain the 
chemical principles upon which the art depends, and which may dire& expe- 
rimental philoſophers as well as intelligent artiſts in their reſearches to im- 
rove it. 

: Perfect glaſs, or the moſt beautiful faRitious cryſtal, is perfectly ſimii in 
appearance to the whiteſt and moſt tranſparent natural vitrifiable ſtones. 
only ſenſible difference between theſe natural and artificial productions is, t 
the latter are much leis hard and more fuſible than natural cryſtal, or any other 
vitrifiable ſtone. In fact, pure glaſs or artificial cryſtal is eſſentially of the 
fame nature as vitrifiable ſtones; or we may rather ſay, that it is vitrifiable 
earth itſelf rendered more fuſible only by certain additions, as we ſhall 
{ſoon ſhew. 

The moſt ſimple and elementary of all earths, called by chemiſts vitrifab/e 
earth, forms the hardeſt and — tranſparent of all natural bodies, when its 
integrant parts are united together in a due ſtate of aggregation: but the parts 
of Virißabie earth cannot form this aggregation, unleſs they have been pre- 
viouſly fo much feparated from each other, that they poſſeſs a mobility which 
enables them to unite together according to their natural tendency : the 
integrant parts of elementary earth may acquire this mobility by two methods; 
namely, by the interpoſition of the parts of water, or of thoſe of fire. 

Almoſt all the vitrifiable ſtones that we know, as diamonds, rock-cryſtal, 
and other hard tranſparent ſtones, appear to have been once diſperſed in inft- 
nitely- ſmall molecules through much water, from which they have afterwards 
been depoſited, and then have united together and formed the very hard tranf- 

parent maſſes which we now ſee. The regular and uniform cryſtallization of 
theſe precious ſtones is an evident proof of this truth. 

Poſſibly ſome of theſe ſtones may have been formed by fire, and by a true 
fuſion. Perhaps even this terreſtrial globe has been once, as Mr. de Buffon 
thinks, one ſphere of melted glaſs, or one immenſe diamond, the outer cruſt of 
which only has been changed by the elements, while the interior parts (till 
remain in their vitrified ſtate (p): butfwe certainly know, that of the two above- 
mentioned methods by which pure ſolid maſſes of vitrifiable earth may be 
formed, that of the diviſion and elaboration by water cannot be practiſed by 
human art, on account of the many ages required for the operation. 

By the ſecond method, namely, ſiſſon, the time required for which is better 
adapted to the ſhortneſs of our lives, we certainly might, with a ſufficient 
degree of heat, melt vitrifiable earth, and all other kinds of earths ; fince theſe, 
hen ſufficiently purified, are reduced to the nature of vitrifrable earth; and we 
might convert theſe earths into maſſes of cryſtal, or of hard tranſparent ſtones, 


and fluid ſtate; and that a vapor exhaled 


(p) Mr. Buffon conjectures, that the earth, 
from its ſurface by the violent, heat, the 


as allo the other planets, might have been 


parts knocked off from the ſun by a comes 
falling upon its ſurface ; that they received 
from the impulſe of the comet their pro- 
greſſive motion; and alſo, by the obliquity 
of the ſtroke, their motion round their own 


AXES z that the earth was then in a vitnhed 


gy parts of which, being afterwards con- 
enſed, formed water, and the lefs - denſe 
remaining ſuſpended formed air, We have 
not heard that many philoſophers have adopt- 
ed this theory of the formation of the planets, - 


s 
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as perfect as the natural precious ſtones. In a word, nothing but a heat, ſuffi- 
cientiy intenſe is required to melt any earthy matter, and to convert iu a 
diamond, as brilliant and as hard as the moſt perfect natural diamonds-: but 
here a great, and hitherto unſurmountable difficulty occurs, namely, to pro- 
duce a heat ſufficiently intenſe to melt the moſt pure and ſimple vitrifiable 
earth; for the moſt violent heat that art has ever produced is inſufficient to 
melt even many of the common impure earths and ſtones, and is therefore 
much leſs capable of melting that earth, which, becauſe it is the ſimpleſt and 
pureſt, is alſo the moſt unfuſible of all natural bodies. See EARTR. 

Hence: we conclude, that although we know by what means the parts of the 
pureſt. earthy principle may be ſo united as to form bodies ſimilar to the na- 
tural precious ſtones, yet we cannot poſſibly put theſe means in execution: but 
if we cannot artificially produce ſolid maſſes of pure earth exactly fimilar in all 
their properties to the natural precious ſtones, we can however very well imi- 
tate theſe beautiful natural productions, not in their hardneſs and unfulibiliy, 
but in their tranſparency and luſtre; that is, 'in their moſt obvious and ſtriking 
qualities, by means of compoſitions of glaſs or factitious cryſtal. The ſolution 
of this problem is founded on the following principles, 

Firſt, pure and elementary earth, which makes the principal baſis of all 
vitrifications, and therefore called vitrifiable earth, is indeed unfuſible with 
regard to us: but we know, that certain very fuſible ſubſtances are capable of 
uniting intimately with this earth, and of communicating to it ſome of their 
fuſibility; fo that by their means we may reduce it to a perfect fuſion, | 

Secondly, the ſubſtances capable of acting upon the earthy principle are the 
inflammable principle or phlogiſton, and ſeveral ſaline matters: but we ma 
remark, that as theſe ſubſtances do only act as fluxes by uniting intimately with 
the vitrifiable earth, and while they themſelves make part of the glaſs; and 
alſo, as the integrant of theſe fluxes are not capable of forming either 
with each other, or with the parts of vitrifiable earth, ſo ſtrong an adheſion as 
that which can be formed between the parts of the pure vitrifiable earth; it fol- 

lows, that all factitious cryſtal muſt be much leſs hard than natural cryſtals, or 
other hard ſtones ; ſince theſe contain only pure vitrifiable earth. par 

Thirdly, in conſequence of the principle, that all — bodies 
of the properties of their component parts, factitious cryſtals ought to partake 
ſo much more of the properties of inflammable and ſaline matters, and ought 
to be removed ſo much more from thoſe of pure vitrifiable ſtones,. as they 
contain a Jarger quantity of thoſe matters. Accordingly we find, that the 
ſmaller quantity of flux that is contained in glaſs, the greater hardneſs, luſtre, 
and reſemblance to natural ſtones it has, provided the fuſion has been compleat. 
Thus glaſs is ſo much more perfect, as it poſſeſſes more of the properties of 
vitrifiable earth. | | ty,» AS? 14 
Iheſe principles, which are inconteſtable, being once underſtood, are eaſily 
applicable to the art of making glaſs, as we ſhall ſhew : ſince, if we could 
produce a fire ſufficiently intenſe, and had furnaces and veſſels capable of ſuſ- 
taining it, we ſhould make glaſs equal to the precious ſtones ;; it is therefore 
evident, that the moſt important object in vitrification is to have furnaces 
capable of producing the greateſt heat, and pots or crucibles capable of reſiſt- 


ing, 


* 
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ing. duAng a long time, this heat, and alſo the action of the vitreſcent matter 
that. they contain, At the articles of this Dictionary, CLay and PoTTezy, 
may be ſeen what are the beſt earths, or mixtures of earths, for the conſtruction 
«of furnaces, and of pots or crucibles. We ſhall here only repeat, that theſe 
pots ought to be made entirely of the moſt refractory and pureſt clay, well 
waſhed and cleanſed from all ſandy, ferruginous, and pyritous matters, and 
mixed with a certain proportion of the ſame clay baked, and pounded not very 
finely. The quantity of baked clay that ought to be mixed with the crude. 
clay, to prevent the pots from cracking when dried, or when expoſed to vio- 
lent heat, 1s not abſolutely determined, but varies in different glaſs-houſes, 
according as the crude clay employed be more or leſs fat, as it is called: but Mr. 
D' Antic, Doctor of Phyſic, a very able chemiſt, and particularly converſant about 
every thing relating to the theory and practice of glaſs-making, in an excellent 
Memoir upon this ſubject, propoſes a very good method of aſcertaining the quan- 
tity of burnt clay that ought to be mixed with crude clay in the compoſition for 
and furnaces, This method conſiſts in mixing the burnt and crude clay 
in different proportions, and in forming cakes of theſe ſeveral mixtures, each 
of which is one inch in thickneſs, and four inches in each of the other two 
dimenſions. When theſe cakes have been ſufficiently and very ſlowly dried, and 
are expoſed to a violent heat, till they become as hard, and contract as much 
in their dimenſions as they can, they are to be then examined; and the cake 
which has ſuffered a diminution of its bulk equal only to an eighteenth part is 
made of the beſt proportions. According to the ſame author, moſt clays 
require that the proportion of the burnt ſhould be to the freſh as four to five. 
The ovens and furnaces are different according to the quantity of materials 
to be vitrified. For experiments and eſſays, we know none better than the 
melting furnace deſcribed at the article Fx ACE, and which muſt be heated 
with charcoal. In large works wood or foſſil coal are uſed, and the furnaces 
are ſo conſtructed that the flame of the fuel circulates and burns within very in- 
tenſely. As theſe furnaces vary much in different countries and glaſs-houſes, 
.and as a deſcription would not be very intelligible without figures, we ſhall 
refer the reader to other works in which theſe ſeveral furnaces are deſcribed 
and repreſented, particularly to the French edition of Neri's Art of Making 
Glaſs, with Notes by Merret and by Kunckel, and to the above quoted 
Memoir of Mr. D'Antic. We ſhall here ſay only in general, that theſe furnaces 
are placed under large and lofty buildings called halls ; that they are covered 
with a vaulted roof; and that they have no Chimney, but only lateral openings 
through which the melted glaſs is drawn from the pots, Under theſe openings 
is built a kind of platform or banquette, on which the pots containing the 
laſs ſtand, one of which is oppoſite to each opening. In the middle of the 
urnace, below the banquette, is a ſpace, a-croſs which iron bars are laid. In 
this ſpace, which communicates with a large cavity below, called the aſh-hole, 
the fuel is placed. In theſe. furnaces, which have not any chimney, as we 
Shave ſaid, the fire is nevertheleſs very intenſe. This intenſe heat is occaſioned 
by the great capacity of the furnace, by means of which a ſtrong draught of air 
paſſes continually from the aſh- hole. Beſides, the flame, being vividly agitated 
«by. air, and not being drawn aut of the furnace by any. chimney, circulates in 


every 
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eve y direction within the furnace, and produces a very violent heat. Moſt 


&laſs-hcuſe furnaces have alſo hollow towers that communicate with the cavity 
cf the furnace, and which therefore encreaſe the capacity of the wholE. In 
theſe the heat is not nearly ſo intenſe as in the furnace. They are employed to 
contain the fritt, or the pieces of manufactured glaſs that are to be annealed. 
Such is the general diſpoſition of the furnaces of glaſs-houſes. 

The good condition of the pots and furnaces 1s, as we have obſerved, the 


moſt important and eſſential matter to be conſidered in the operations of making 


glas. Next to that, is the conſideration of the kinds and proportion of the 
fluxes. Of theſe we may obſerve two kinds, namely, the inflammable and the 
laline. As we cannot obtain the pure inflammable principle, we muſt, when we 
intend that it ſhould enter into the compoſition of glaſs, chuſe for this purpoſe 
ſome of the earthy ſubſtances with which it is found naturally combined ; and 
theſe are particularly metallic earths, which- are beſt adapted for conveying 
phlogiſton into vitreous compoſitions : but all theſe earths are not equally fit 
for « 43 purpoſe. All metals are compoſed of an earthy matter intimately com- 
bined with a ſufficient quantity of the inflammable principle to be very fuſible, 
and, at the ſame time, very opake. Some of theſe metals, namely, thoſe called 
perſect, are unalterable by fire, and cannot be entirely, or even partly, deprived 
of phlogiſton : but 'as every metallic ſubſtance is incapable of uniting with 
earthy matters, while it retains its metallic ſtate, therefore no perfect metal can 
be vitfified. The caſe is different with thoſe metallic ſubſtances, the phlogiſton 
of which may be burnt, or otherwiſe deſtroyed. The earths or calxes of moſt, 
perhaps of all combuſtible metals, when not perfectly deprived of all their 


-phlogiſton, are capable of being reduced to a vitreous ſtate, by means of their 
remaining inflammable principle. As they are not then in a metallic ſtate, 
they can facilitate the fuſion of vitrifiable earths, may contract with theſe an 
intimate union, and reduce them to a ſtate of perfect vitrification : but theſe 


phlogiſticated calxes of imperfe& metals promote vitrification more or leſs, 
according to their particular natures. Some of theſe, as, for inftance, tin, 


cannot be without great difficulty brought to that preciſe — 2 of calcination 


that is neceſſary to vitrification; becauſe the heat required for this purpoſe 
deprives them of all their phlogiſton, and renders them in a high degree 
* Others, in whatever manner they be calcined, either retain too 
little phlogiſton to be ſufficiently fuſible, although they ſtill retain enough to 
give them color; or if they be not calcined ſo much as to loſe their fuſibility, 


t ey cannot be melted but into opake maſſes, ſo nearly in a metallic ſtate that 


ticy cannot be united intimately with vitrifiable earths. Such, eſpecially, are 


the earths of iron and of copper. 


Of all metallic earths, that of lead is fitteſt for vitrification. This metal, 
which contains a large portion of phlogiſton, is ee deprived of ſo much of 
it, that it loſes its metallic ſtate, and is eaſily melted into a tranſparent vitreous 


maſs; but it has, at the ſame time, this remarkable property, that when once 
it has loſt as much phlogiſton as is neceſſary to diſpoſe it to vitrification, its 
culx ſtrongly retains as much of it as is neceſſary to give to it its greateſt de- 
oree of vitreſcibility ; and that it may be ſooner diſſipated into vapors by the 


continued action of a very intenſe fire, than it can be changed into an — 
. totally 
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torally dephlogiſticated, and conſequently refratory, like the calxes of tin and 


of regulus of antimony, Beſides, the fuſible earth of lead is one of theſe that 
retain the leaſt color, All theſe qualities render it preferable to any other me- 
tallic earth for the purpoſes of vitrification. The earth of biſmuth, which in 


the above-mentioned properties reſembles the earth of lead, may probably be 


employed with equal ſucceſs : but as the calxes of lead are much more com- 
mon than thoſe of biſmuth, the uſe of this ſemi-metal is not known to manu- 
facturers of glaſs. — 2 

In whatever manner the calx of lead has been prepared, provided it be 


really in a calcined and not in a metallic ſtate, it may be uſed in vitrification. - 


Accordingly, the grey calx, or alhes of lead, maſſicot, red-lead, litharge, 


ceruſs, and all the precipitates of lead, ſeparated from acids by unmetallic inter- 


mediate ſubſtances, being mixed with ſand oi any other vitrifiable ſtone, and 
expoſed to a ſufficient degree of fire, do always promote the fuſion of theſe 
matters, and form with them glaſſes more or leſs hard and tranſparent, accord- 
ing to the ſtrength of the fire and the proportion of the ingredients. 

he earth of lead conſtantly retains, as we have ſaid, enough of the inflam- 


mable principle to preſerve its fuſibility. When it is expoſed ſingly to the 


fire, it vitrifies with a very moderate heat. It has more phlogiſton than is re- 
quiſite for its vitrification. The fuſibility, fluidity, and activity of this glaſs 
of lead, when pure, are ſo great, that it cannot be contained in any crucible, 


all which it eaſily Ae therefore pure glaſs of lead is never made. But 
as more p 


as the calx of lead hlogiſton is required for its own vitrification, 
it may divide this exceſs of inflammable principle with any unmetallic earths 
with which it is mixed, and thus may produce their fuſion and perfect vitrifi- 
cation. The glafſes formed by a mixture of calx of lead with unmetallic 
earths have more conſiſtence, hardneſs, and leſs fuſibility, than pure glaſs of 
lead. The proportions of calx of lead and of ſand employed in theſe kinds 
of glaſs are from one part to two of calx of lead, to one of ſand, or of 
ground flints. | . 

We may obſerve upon the ſubject of glaſſes that contain no other flux than 
phlogiſton or metallic earths, of lead, or of — other metal, that none of 
them are perfectly white, but are all more or leſs colored; becauſe phlogiſton 
is, as chemiſts know, the principle of colors. Secondly, theſe glaſſes have a 
greater denſity or ſpecific gravity than any natural cryſtalline ſtone, all me- 
tallic earths being heavier than any that are not metallic. 

Thirdly, metallic glaſſes are generally ſomewhat leſs brittle, are leſs liable ta 
be broken by the alterations of heat and cold, and have more of a certain 


ſmoothneſs, or, as it were, unctuoſity, not eaſily to be deſcribed, than glaſſes 


made altogether of unmetallic earths. Theſe properties can only be attnbuted 
to the inflammable principle, a pretty conſiderable quantity of which is united 
with them. As theſe latter qualities of glaſs are valuable, a certain quantity of 
calx of lead generally enters into the compoſition of moſt fine glaſſes, which 
are diſtinguiſhed from ordinary glaſs by the name eryſtal-glaſs. 


From what we have ſaid concerning the properties of metallic earths in vitri- 


fication we may perceive, that the more calx of lead, gr other metallic earth, 


enters into the compolition of any glaſs, 9 more fuſible, ſoft, colored, and 
* 


denſe 
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denſe this glaſs is; and reciprocally. The colors given to glaſs by calxes of 
lead are ſhades of yellow. 


Saline ſubſtances are the ſecond kind of fluxes uſed in vitrification : but all 
theſe ſubſtances are not equally fit for this —— not that they are not all 


fuſible, but for ſeveral reaſons hereafter to be mentioned. 
Furt, neither the pure and diſengaged acids, nor volatile alkalis, nor ammo- 
niacal falts can be employed as fluxes in vitrification, becauſe none of theſo 
ſaline matters is ſufficiently fixed. Their volatility is ſo great, that they may 
be totally diſſipated by fire before they could att in any degree upon vitri- 
fable earth. | 

Secondly, none of the neutral ſalts with baſis of fixed alkali, containing 
either vitrislic acid or marine acid, can be employed as fluxes in vitrification. 
This proceeds, not from their want of fuſibility, or of the neceſſary degree of 
fixity, but from the union of the acid and the alkali ; which is fo ſtrong, that 
they cannot act with ſufficient force upon other ſubſtances, and particularly 
upon vitrifiable earth. The ſaline matters fit for vitrification are, fixed alkalis, 
vegetable and mineral; nitres with baſis of fixed alkali ; ſedative ſalt, and borax; 
2 ſalt of urine, or rather phoſphoric acid. | 
Of all ſaline matters, fixed alkalis, vegetable and mineral, are . moſt fre- 

uently uſed in vitrification, Theſe alkalis are fuſible with a moderate heat; 
they are ſo fixed that they can reſiſt during a ſufficient time the heat of ordinary 
vitrifications z and they act 222 upon flints, ſands, and other vitrifiable 
ſtones. The proportion of i to ſand, in order to make good glaſs, is, from 
one to two parts of the former ingredient, and two parts of the latter. 

Nitre produces in vitrification nearly the ſame effects as fixed alkalis, altho* 
jt be a neutral ſalt, the alkali and acid of which are united together nearly as 
they are in common ſalt, which however does not produce in vitrification 
ſimilar effects. The remarkable difference in this reſpect betwixt theſe two 
ſalts, and betwixt the nitre and the vitriolic ſalts, muſt- be attributed to the 
great affinity of nitrous acid to the inflammable principle; which affinity is ſo 
ſtrong, that when nitre is expoſed to fire in veſſels not perfectly cloſe, the acid 
quits. its alkaline baſis to unite with the phlogiſton of combuſtible matters, 
even though theſe be not ſenſibly in contact with it. Hence nitre expoſed 
during a certain time to the action of a ſtrong fire, is gradually alkaliſed, and 
then becomes capable of diſſolving very effectually vitrifiable earth. This alka- 


liſation is produced ſo much more eaſily in moſt vitrifications, that the ingre- 


dients employed generally contain ſome inflammable matter. Common falt 
cannot be alkaliſed in this manner, becauſe it cannot be decompoſed by the 
contact of inflammable bodies, and therefore is not uſed in vitrifications : but 
as vitriolic acid has a ſtrong affinity with phlogiſton, we might be inclined to 
think, that vitriolic ſalts with baſis of fixed alkali, which alſo are never uſed in 
vitrification, might perhaps be employed along with ſand or other vitrifiable 
matters containing a larger proportion of phlogiſton than the ingredients now 
commonly uſed do: but I do not know that any ſufficiently accurate experi- 

ments have been made on this ſubject. | 
Fixed alkalis or nitre cannot be formed into tranſparent glaſs by being melted 
fngly ; becauſe theſe ſalts contain too little of the earthy. principle; — 
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form true glaſſes when they are mixed with a ſufficient quantity of this principle, 
as with ſands and other earthy matters: but borax, ſedative ſalt, and the fuſible 
ſalt of urine, may be melted without any earthy addition, into tranſparent 
vitreous maſſes; and hence we may conclude, that theſe ſalts contain a larger 
portion of the earthy principle than nitre or fixed alkali, They nevertheleſs 
very powerfully promote the vitrification of other ſubſtances. Theſe falts are 
not employed in the manufacture of large quantities of glaſs, becauſe they are 
too dear. Borax is ſometimes uſed for making ſmall quantities of ſome parti- 
cular kinds of fine glaſs. 

Arſenic may be enumerated, among vitrifying fluxes, as it is fuſible and 

vitreſcible ſingly, and is alfo capable of. promoting the fuſion of vitrifiable 
earths ; for which — it is frequently employed as an ingredient in vitreous 
compoſitions. As arſenic partakes both of the metallic and ſaline properties, it 
probably acts in vitrification both as a ſalt and as a metallic earth. The quantity 
therefore of arſenic neceſſary to promote vitrification, is intermediate betwixt 
the quantities of calx of lead and of ſaline ſubſtances that are neceſſary for that 
purpoſe. But we muſt obſerve, that as arſenic is very volatile, a great part 
of it eſcapes in vapors upon the firſt application of heat, and that the 
2 remaining is always uncertain. Arſenic cannot well be employed as 
the ſole flux for vitrifiable earth. When we intend that a certain quantity of 
this matter ſhould remain in the compoſition of a glaſs, one of the beſt methods 
that can be uſed for this purpoſe, is at the ſame time to add nitre to the ingre- . 
dients of this glaſs; becauſe the arſenic uniting with the alkaline baſis of the 
nitre forms the neurral arſenical falt, in which the arſenic is conſiderably fixed. 
But as this neutral arſenical ſalt is eaſily decompoſed by contact of phlogiſton, 
therefore no calx of lead or other ſubſtance containing the inflammable prin- 
ciple ought to be mixed with arſenic in the compoſition of glaſs. I have found 
by experience that this neutral arſenical falt is very difficultly manageable in 
vitrifications, not only for the reaſon now given, but alſo from the property ic 
has of powerfully corroding and pervading crucibles and pots. In many 
mixtures I have found that it quitted the vitrifiable earth with which it was 
mixed, and acted upon the crucible, which it penetrated and diſſolved. Theſe 
experiments induce me to believe, that arſenic has a greater affinity with clays 
than with vitrifable earths ; which I propoſe hereafter to aſcertain further. 
. From Mr, Potr's experiments, chemiſts know, that vitrifiable, calcareous, 
and argillaceous earths, each of which are ſingly unfuſible, do reciprocally 
promote the fuſion of each other, when mixed together nearly in equal pro- 
portions, and expoſed to a very violent heat; and that from theſe mixtures 
matters perfectly vitrified are formed. But as we do not know the cauſe of 
this ſingular fuſibility, we cannot determine whether it is produced by a phlo- 
giſtic or by a ſaline ſubſtance, or perhaps by both. 

Glaſſes that contain no other fluxing IP than phlogiſtic matters or me- 
tallic earths, partake of the properties of theſe metallic carths ; and alſo glaſſes 
that contain only ſaline fluxes partake of the properties of ſalts. The latter, or 
ſaline glaſſes, when pure and well proportioned are leſs heavy, leſs denſe, harder, 
whiter, more brilliant, more brittle, than the glaſſes containing calx of lead: 
and glaſſes containing both ſaline and metallic fluxes do allo partake of the pro 
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pertics of both theſe ſubſtances, In general, glaſſes too ſaline are ſoft, and 


_ eaſily — — of alteration by the action of air and water; eſpecially thoſe 
in which al 


alis prevail; which latter glaſſes are alſo liable to be attacked by 
acids, as we evidently ſee from the properties of the vitrified matter that 19 
made with an exceſs of alkali, for the preparation of ligaor of flints, Glaſſes 
containing too much borax and arſenic, although at firſt very beautiful, do 
quickly tarniſh and become opake when expoſed to air. 

From what we have ſaid concerning the properties of fluxes, phlogiſtic or 
faline, we may know how to adjuſt the 1 of theſe to he and, or 
powdered flints, for the various kinds of glaſs. Thus if we require a glaſs 
that is denſe, fuſible, and not ſaline, one part and a half of red lead or litharge 
may be mixed with one part of ſand, and fuſed together. If equal parts of 
ſand and of calx of lead be employed, a glaſs ſomewhat leſs denſe nl harder 


If a glaſs be required of very little denſity, an faline fluxes muſt be em- 
ployed. A glaſs of this kind may be compoſed of fix parts of ſalt of tartar, 
or of potaſh, or 1 ſoda, mixed with eight parts of ſand or of flints; 

any of the above- mentioned alkalis, mixed with two parts 
of nitre or of borax, and eight parts of vitrifiable earth. Theſe glaſſes muſt 


be left long in the fire for the reaſons hereafter to be mentioned. 


When a cryſtal-glaſs is required which ſhall be of an intermediate quality 
betwixt the metallic and ſaline glaſſes, it may be made from a mixture of one 
part of the above-mentioned falts, one part of calx of lead, and two parts 
of ſand or other. vitrifiable earth. By varying the proportions of thele in- 
gredients, many different kinds of glaſſes may be produced, each of which 
may be good, if the quantity of each of the fluxes employed de proportionable 
to its vitrifying power. Several good receipts for glaſs, and factitious cryſtal, 
may be found in Neri's Art of Making Glaſs, with Notes by Merret and Kunckel, 
to which work we refer for many intereſting particulars. We ſhall how. 
ever obſerve, that the proportions of the fluxes neceſſary to produce any re- 
quired kind of glaſs cannot be preciſely aſcertained, for the following reaſons. 

Firſt, the ſands, flints, and other ſtones commonly employed for making 
of glaſs, are not all equally fuſible. Thus the quartzoſe. ſand obtained by 


waſhing an earth found near Nevers, known to manufacturers of glaſs and of 


pottery by the name of ſand of Nevers, may be almoſt entirely melted! when 
expoſed to a good vitrifying heat; and by a moderate heat its grains may be 
conſiderably rounded, I know ſome other hard ſtones, which in à violent fire 


are ſtill more fuſible, and convertible into an almoſt tranſparent glaſs without 


addition, The fuſibility of theſe vicreſcible ſtones is capſed by, ame unknown 
heterogeneous matter united with them. Theſe fuſible ſands and ſtones require 
a much leſs quantity of flux co promote their ,vitrificagion, than other or 
vitrifiable ſtones, which are much purer, and therefore more refractory. 

* Secondly, although the phlogiſtic and ſaline matters employed as fluxes in 


virrification are ſufficiently fixed to ſupport the degree of, firo neceſſary for the 


fuſion of glaſs, they are nevertheleſs far from being Io fixed as; vitriiable earth. 


The fire neceſſary for the perfect fuſion 1 1 1s even ſufficient-to eyaporate 
them entirely. Accordingly in glaſs-hoy | | 
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vapor or ſmoke continually riſes from their ſurface, which is nothing elſe than 
the ſaline and phlogiſtic fluxes in a ſtate of continual exhalation, Hence the 
longer glaſs remains melted in the fire, the harder and more diſficulily fulible 
it becomes, and the more it partakes of the properties of pure vitrifiavie earth, 
Accordingly, even when a very hard glaſs is required, ſuch a quantity of flux 
ought to be added, as ſhall at firſt promote a perfect fuſion ; and this fuſion ougut 
who continued a long time till a conſiderable quantity of the flux is gradually 
diſſipated, and till the glaſs has acquired the requiſite degree of hardneſs, pro- 
vided that the fire be ſufficiently ſtrong to maintain the fuſion notwithſtanding 
the loſs of flux. From theſe obſervations it appears, that we cannot pre- 
ciſely aſcertain the proportion of flux to vitrifiable earth, unleſs we knew the 
fuſibility of the ſand to be employed, and the degree of heat which can be 
excited in the furnace. 

The ſaline fluxes, and eſpecially the fixed alkalis employed in vitrification, 
are generally rendered ge by a mixture of ſeveral heterogeneous matters, 
and eſpecially by neutral ſalts not vitrifiable, and by a certain quantity of in- 
flammable principle. In manufactories of bottles and other common glaſs, 
the alkalis employed are not previouſly purified, but are even mixed with the 
earth of the aſhes of the burnt plants, which earth is alſo much diſpoſed to 
vitrification. Accordingly, to make glaſs of this kind, ſand is mixed with com- 
mon ' wood-aſhes, ſometimes even with thoſe which have been lixiviated, to- 
gether with ſome unpurified potaſh, ſoda or kelp ; and from this mixture a 
brown, duſky, not very tranſparent glaſs is produced, which is preferred in 
common ſale for wine bottles to clearer and more tranſparent glaſs. But when 
a fine, white, and very tranſparent glaſs is required, the alkali muſt be per- 
fectly purified from all heterogeneous matter, by lixiviation and calcination. See 
tbe article AlKALI (Fixed). 

As a too large quantity of the inflammable principle is the chief cauſe of the 
colors and of the opacity of glaſs, when a perfectly colorleſs and tranſparent glals 
is required, not only the alkalis muſt be deprived of all their ſuperabundant 
phlogiſton, but alſo the ſands or flints employed muſt be purified from any of 
this principle which they may contain. The method uſed for this purpole is 
by mixing together the due proportions of ſands and ſalts, by expoſing this 
mixture during a conſiderable time to a red heat, not intenſe enough to melc 
iy By this calcination, the phlogiſton of theſe matters is burnt and diffipated, 
all color is deſtroyed, and the glaſs produced is alſo more clear and bril- 
liant. This firſt mixture of materials of glaſs, when calcined, is called bz 
fritt; and this fritt is uſed in large manufactories not only for the finer glaſs, 
but alſo for the common brown glaſs; not with an intention to render this latter 
kind of glaſs colorlefs, but becauſe during this calcination, the ſalts and earth 
begin to act upon each other, and to incorporate ia a certain degree ; by which 
a great part of the efferveſcence and ſwelling occaſioned by the reaction of 
theſe matters, which happen when they are at once expoſed to a melting heat, 
are avoided. — when matters not previouſly fritted are employed 
in ſmall experiments, the beat muſt be applied gradually; otherwiſe they ſo 
ſwell, that frequently the greateſt part of the mixture runs over the crucible. 

The due degree of heat is an eſſential point in making of glaſs; it ought 
not only to be very ſtrong, but alſo maintained during a long time. In great 
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manufactories, the glaſs is kept fuſed during ten or twelve hours before it is 
taken out of the pots. Accordingly their glaſs is always more perfect than 
that which is haſtily made in ſmall quantity in two or three hours. Good 
laſs, although kept in fuſion in a very great heat, is not perfectly liquid. 
t is always ſomewhat thick, and when taken from the crucible, it may be 
drawn out into fine wire or threads; which ſhews that it has a certain con- 
ſiſtence and a very ſenſible tenacity when it is red-hot, Ir is not tranſparent, 
while it remains red-hot, not even when it has become perfectly hard. Another 
remarkable circumſtance is, that glaſs which is ſo brittle when it is cold and 
tranſparent, is very ductile when it is ſo heated as to be opake, We might be 
induced to believe, that the diſengaged fire with which the glaſs is filled when 
it is red-hot, produces upon it the ſame. effect that phlogiſton, or combined 
fire, produces upon metals. The ductility of red-hot glaſs is very uſeful; for 
by its means all imaginable ſhapes may be given to glaſs, and numberleſs veſſels 
and utenſils may be eaſily formed of it 1 ö 
As ſoon as glaſs-veſſels have received their intended form, they muſt be 
cooled very gradually, otherwiſe they would have no ſolidity, and would be. of 
little uſe, as they would be liable to be broken by the ſmalleſt ſtroke, or by 
a ſlight change of heat and cold. This inconvenience is prevented in gia; 
houſes by carrying the glaſs veſſels as ſoon as they are formed, and while yet 
red-hot, into an oven too little heated to deſtroy their form, but in which 
they may be very gradually cooled. This is called annealing the glaſs. 
Notwithſtanding all the care taken in the manufactories of the finer kinds 
of glaſs, as cryſtal-glaſs and plate-glaſs, to make them perfectly good, they 
are nevertheleſs ſeldom found quite free from faults. The principal faults 
in glaſs are, colors, bubbles, and veins. The colors which generally hurt 
olais, eſpecially that kind which contains ſaline fluxes, are ſhades of green, 
olive, and blue. Theſe colors are deſtroyed. by manganeſe, which being added 
in ſmall quantities, clears the glaſs, and is therefore ſometimes called by artiſts, 
the ſoap of glaſs. This effect of manganeſe cannot eaſily be explained, for it 
h1s the property of tinging glaſs with a purple color. Mr. Montamy, in his 
Traiié des Couleurs pour la Peinture en Email, has a very fine and ingenious thought 
upon this ſubject, which is, that the manganeſe deſtroys the above-mentioned 
colors, by ade in to theſe a purple tinge, and by the mixture producing a black» 
iſh-brown color; and that as blackneſs is cauſed merely by an abſorption of the 
rays of light, therefore the blackiſh tinge given to the glaſs by the above mixture 
of colors, prevents the reflection of ſo many rays, and thus renders the glaſs 
leſs colored than before, The cauſes of the bubbles and of the veins in all 
glaſs, even when moſt carefully prepared, and the methods of preventing theſe 
faults are little known. No reſearches have been made upon this ſubject, by 
any chemiſt excepting by Mr. D*Antic, whoſe experiments are publiſhed in the 
Memoirs of the Academy, But however intereſting theſe may. be, this matter 
requires further examination. As the veins of glaſs, unleſs they be con- 
Gderable, are ſeldom very perceptible in the finer kinds of glaſs when well 
compounded, and carefully made, they have therefore been hitherto neglected, 
Neverthelcſs we ought to inform thoſe who are intereſted in the progreſs of 
arts and ſciences, that ſince the important diſcovery of achromatic * 
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has been made, the correction of this fault in glaſs deſerves attention. We 
need only inform thoſe who would attempt this improvement of glaſs, that the 
object- glaſs of theſe teleſcopes is compoſed of ſeveral glaſſes of different degrees 
of denſity; and that the effect of this compoſition of different glaſſes is (ſup- 

ſing them at the ſame time to have the due curvatures), that teleſcopes may 
be made, which do not exhibit iriſes when looked through, which are there- 
fore infinitely preferable to ordinary teleſcopes, and from which aſtronomy may 
receive much advancement. 

Some great geometers have determined the denſity and the curvature that 
theſe object-glaſſes ought to have. But in vain have Euler, Clairaut, and 
D'Alembert illuſtrated this part of dioptrics by means of the moſt ſublime 
theory, unleſs glaſſes can be made which ſhall be capable of producing the 
effects required. No certain and conſtant method is yet known for making 
cryſtal-glaſs for this purpoſe. A celebrated Engliſh optician, Mr. Dollond, 
who has himſelf had a conſiderable ſhare in the diſcovery of theſe new telei- 
copes, does indeed make them very good (p). But our opticians, who procure 
from England the ſame glaſs that is employed by the Engliſh opricians, aftirm 
that this glaſs is very faulty; and that amongſt a large quantity, ſome pieces 
only can be found fit for the purpoſe : hence we find that it is not conſtantly 
made good in the Engliſh glaſs-houſes. | 

A certain method therefore of making ſuch a cryſtal glaſs as is required, 
ſtill remains to be diſcovered. Two kinds of glaſs are required for the object- 
glaſs of achromatic teleſcopes. One of theſe is a light cryſtal-glaſs, made 
with ſahne fluxes, like the French mirror-glaſs. 

Good pieces of this kind of glaſs may be eaſily found. The other kind of 
glaſs is a denſer cryſtal-glaſs, and therefore contains ſome calx of lead in its 
compoſition, Such is the Engliſh flint-glaſs. The denſity of this glaſs oughe 
to be ſuch, that a cubic inch ſhall weigh fourteen hundred grains, A perfect 
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(p) The indiſtinctneſs of the images ſeen 
through common teleſcopes proceeds chiefly 
from this cauſe, that ſome of the colored 
rays of light are refracted more in paſſing 
through glaſs, or any refracting medium, than 
the others, and do therefore produce priſ- 
matic colors. The late ingenious Mr. Dol- 
lond found, that this difference of refran- 
gidility of the colored rays was much greater 
when the rays paſſed through ſome kinds of 
glaſs, as crown-glaſs, than through ethers, 
as flint-glaſs. By adding therefore to the 
convex object lens of teleſcopes (which was 
made of crown-glaſs) a concave lens made 
of flint-glaſs, the curvature of which was 
not ſufficient to deſtroy the whole conver- 
gency of rays of light produced by the con- 


vex lens, he counteracted the error proceed- 


ing from the different refraction of the. co- 


lored rays in paſhng through the convex 


tens, and, by tbus uniting theſe, ſeveral rays, 


formed one diſtinct image. This power of 
different kinds of glaſs, by which they re- 
frat differently the colored rays is not pro- 
portionable to the denſity of the glaſs; al- 
though calx of lead added to glaſs ſingularly 
encreaſes this difference of — The 
author of the Dictionary ſays, that Mr. Dcl- 
lond had a great ſhare in this diſcovery. 
He was the fiſt perſon who attempted or 
who executed this improvement. We may 
indeed obſerve, that long before, in the year 
1713, Dr. David Gregory, the celebrated 
Profeſſor of Aſtronomy at Oxford, did ſug- 
gelf, (in his Catoptrice et Dioptrice Spharice 
lementa) that by compounding the object 
lens of a dioptric teleſcope of ſeveral media of 
different refractive powers, the image might be 
rendered more diſtin, in the ſame manner 
(ſays he) as it is done by the compounded 

media of the eyes of animals. 
olifs 
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glaſs of this kind cannot be obtained without great difficulty. T have been 
aſſured by tome intelligent perſons, v ho have conſidered this ſubject of achro- 
matic teleſcopes, that the qualities eſſentially requiſite in this glaſs were, that 
it ſhould be very tranſparent, and perfectly free from veins, to which it is 


very liable; end that a ſlight tinge of yellow and even a few bubbles were not 


very injurious, I have made many experiments to obtain a cryſtal-glaſs free 
from veins, but have met with great difficulties. The veins are undulated, 
like thoſe which appear when two liquors of different denſities, as water and 
ſpirit of wine, are added together, and before they are well mixed. This 
appearance ſhews, that ſomething ſimilar happens in the making of glaſs. I 


endeavored to correct this fault by a very careful mixture, and by a compleat 


ſuſion. But I confeſs, that although I have expoſed theſe glaſſes to very violent 


and long continued Gres, and have ſeveral times pulveriſed and ground them, 


and repeated the fuſion, I have not been able to procure any perfectly free 


from veins, 1 have been prevented by other neceſſary occupations from 


continuing my experiments on this ſubject. But although thoſe which I have 
made ſufficiently ſhew the difficulty of making glaſs of the required denſity, 
and which ſhall be perfectly free from veins, this difficulty [nevertheleſs does 
not appear unſurmountable; and I do not doubt but that by patiently pro- 
ſecuting this inquiry, we may arrive at the delired ſucceſs. | 

We ſhall oblerve, in concluding this article, that ſeveral cauſes leſſen or 
entirely prevent the tranſparency of glaſs, which is one of its moſt neceſſary 
qualities, As we cannot melt vitrifiable earth into tranſparent maſles but by 
means of fluxes, and a ſufficiently ſtrong and long-continued heat, therefore 
when the vitreous mixture contains too little flux, or is expoſed to too little 
heat, ſome parts of the vitrifiable earth cannot be entirely fuſed, and therefore 
injure more or leſs, according to their quantity, the tranſparency of the glaſs. 


The ſame fault may be perceived in glais, when it contains ſome earthy matter 


not ſuſceptible of the action of fluxes, as vitrifiable earth is; ſuch as, for inſtance, 
moſt metallic earths that are too much dephlogiſticated, particularly the earth 
of tin. Accordingly, theſe earths are employed to make opake or femi-tranſ- 


parent glaſſes, as enamels, artificial opals, and other ſuch ſtones. Another 


remark may be made concerning the tranſparency of ſome kinds of glaſs, that 
it is deſtructible by a too long expoſure to violent heat. As all fluxes, phlo- 
giſtic or ſaline, are much leſs fixed than vitrifiable earth ; and as ſome fluxes 
are leſs fixed than others, or leſs capable of becoming fixed by being mixed with 
vitrifiable earth ; the cauſe therefore of the loſs of tranſparency which tome 
glaſſes ſuffer by a too violent fire, is, that a part of their flux is diſſipated, ſo 
that theſe glaſſes are decompoſed, and that they contain ſo much earth that 
the flux is incapable of keeping them compleatly fuſed. I have obſerved that 


glaſſes formed by a mixture of argillaceous, and gypſeous or calcareous earths 
are more liable than 5 others to this loſs 05 
ſe 


ranſparency. See ALKAL1, 
EarTn, Furnaces, and ſeveral other articles relating to vitrification. 

DCCXIX. VITRIO L. This name 18 particularly applied to three 
neutral vitriolic ſalts with metallic baſes. Theſe ſalts are, i. The combination 
of vitriohc acid with iron, called martial vitriol, Engliſh vitriol, green vitriol, or 
green copperas, 2. The ſalt reſulting from the union of the fame acid with 
copper, called viiriol of copper, blue vitriol, Cyprian vitriol, or blue 2 
Re, pet 3. 
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2. The ſalt compoſed of vitriolic acid with zinc, called vitriol- of zinc, white 
vitriol, white copperas, and Goſlar vitriol. | 

We have obſerved under- the articles vitriolic acid and ſalts, that the name 
vitriol ought to be applied to all vitrivlic ſalts with metallic baſis. Thus, for 
inſtance, the ſalt compoſed of vitriolie acid and gold may be called vitrio! of 
gold; and the ſalt formed by the union of this acid with ſilver may be called 
vitriol of Jilver, or lunar vitriol. Perhaps all vitriolic ſalts might be conveniently 
comprehended under the general name vitriol, The properties of vitriolic 
ſalts are mentioned at the articles, Acip (VitrIoLIC), ALKALIS, EARTH 
(CAlcAR Os), SALTS, SELENITES, GYPSUM, ALABASTER, SPAR, SMELTING 
of Oxes, and of the ſeveral metallic ſubſtances. | 

DCCXX. UMBER. (4) | 

DCCXXI. VOLATILIT T. Volatility is a property that many 
bodies have of being reduced into light vapors, which exhale when they are 
expoſed to the action of fire. This quality is oppoſed to fixity. The cauſe of 
it is the greater or leſs dilatability which bodies have when expoſed to fire. 
Perhaps every body is, rigorouſly ſpeaking, volatile: but as there are ſome the 
volatility of which can be only rendered ſenſible by the action of a fire much 
more violent than any which we can produce, we conſider theſe bodies as bein 
fixed, or not volatile. See Fizz and Fixity. 7 

DCC XXII. URIN E. As urine is an excrementitious animal liquor, it 
contains only ſuch principles as are uſeleſs or hurtful to the animal economy; 
and is accordingly found to be nothing but a lixivium of different ſaline ſub- 
ſtances, which cannot enter into the compoſition of an animal body, together — 
a quantity, not very conſiderable, of a ſaponaceous, extractive, and very putreſ- 
cent matter. In urine we find none of the gelatinous ſubſtance that is con- 
tained ſo copiouſly in other animal * — that are not excrementitious ; for this 
gelatinous ſubſtance, as we have faid under the article JeLLY, is the principal 
conſtituent, nutritive, and reparative of animal bodies, and could not 
therefore without ſome conſiderable fault or diſorder in the animal economy be 
rejected with any excrementitious matter. The urine of healthy animals is 
therefore nothing but a ſerous ſaline liquor, that may be entirely evaporated, 
without ſhewing any gelatinous matter. | 

The freſh urine of healthy animals is tranſparent, and ſomething yellowiſh 
or citron-colored, has a ſlight ſmell, a faline nauſeous taſte, and does not 
change the color of ſyrup of violets to a red or to a green: but this liquor 
varies. conſiderably 'when the animal economy, and eſpecially the digeſtive 
organs are diſturbed. Accordingly, phyſicians carefully obſerve the urine of 
their patients; but although they often receive much aſſiſtance from ſuch obſer- 
vation, it is a dangerous error that quacks lead many 1 t perſons into, to 
believe, that by the mere inſpection of urine all di may be diſcovered. 


)/Unnzr. Umber is «. light, and, according to Linnzus, to à red earth 
Fl» Leber woe rs which is „9 in- whence ER author conjectures that i 
flammable, and emits a ſtrong ſazell when contains. ſome iron, It ſeems not to have 
it is burnt. By calcination it is changed, been much examined, | 
according to Wallerius, to a white earth, | 5 
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Phyſicians, who have paſſed their lives in an attentive obſervation of the figns 
of diſeaſes, are too ſenſible of the inſufficiency of every aid to decide certainly 
concerning the nature of many diſeaſes. But this reflection ought to be a mo- 
tive to inquire into the various changes that urine undergoes in different ſtates 
of the body, more accurately than has been hitherto done, eſpecially as the 
wt Is daily made in chemiſtry. may give us hopes of throwing more 
and more light upon this and other intereſting ſubjects. 

The qualities of urine are very apt to vary conſiderably, even without any 
very perceptible derangement of the animal economy. For inſtance, it is ſome- 
times much more copious than at other times. This difference of the quantity 
of urine has been obſerved to depend much on the quantity of perfpiration and 
of ſweat that have been exſuded at the ſame time; for the nature of theſe fluids 

is very ſimilar to that of urine, Generally, when the urine is in ſmall quantity, 
4t is deeper colored; and reciprocally. | 

The urine of perſons afflicted with hyſterical and melancholical ſpaſms is 

frequently copious, limpid, and purely watery or ſerous, without color or 
ſmell. This urine is called crude urine. I heſe ſame perſons do alſo frequent! 
diſcharge urine in ſmall quantity, that is high-colored, that has a ſtrong ſme] 
and that quickly becomes turbid when expoſed to cold. We may obſerve, that 
the ſediment which renders this urine turbid may be again rediſſolved by more 
freſh and warm urine, and is therefore of a faline nature. | 

Certain odoriferous ſubſtances, taken internally, as turpentine, aſparagus, 
and others, are well known to communicate quickly their ſmell to urine, even 

in perfect health: but I have alſo ſeen perſons ſubject to pains of the head and 
to bad digeſtion, proceeding from a melancholic or hyſterical temperament, 
who diſcharged urine, in which I could evidently .perceive the ſmell of coffee, 
ſpices, onions, fruits, roots, and even of broth, and other aliments. The 
urine of theſe perſons was - habitually acid, reddened ſyrup of violets and blue 
paper, when it was recent, and e pecially after eating fruits and roots, or 
drinking even a very ſmall quantity of wine. | 1 | 

From theſe two latter obſervations we may ve, that urine depends much 
on the ſtate of digeſtion, the faults of which may therefore be diſcovered by 

-examining that liquor. | . 
Urine is ſtrongly diſpoſed to putrefaction. In ten or twelve hours, when the 
weather is warm, it acquires a F. ſmell; and in great heats, this ſmell may 
be perceived in five or fix hours. The beginning of the putrefaction of this 
liquor may be perceived by a putrid, diſagreeable, but not pungent ſmell. The 
ſmell afterwards becomes pungent, and diſcovers a volatile alkali, which is very 
copiouſly diſengaged in the putrefaction of this liquor. Although the diſagree- 
able ſmell that is perceived at firſt in urine beginning to putrefy has not the 
pungency of volatile alkali, it nevertheleſs ſeems to be produced by this falt 
for by mixing any acid with urine in this ſtate, its fetid ſmell is immediately 
deftroyed. By the ſame means alſo the ſmell of- veſſels in which urine has been 
contained may be deſtroyed. On the contrary, by mixing ſome fixed alkali or 
quicklime with freſtr urine, a pungent ſme of volatile alkali and of putrid 
urine is inſtantly produced. As in ſo ſhort a time no real putrefaction can 
Sappen, we muſt attribute the. diſcharge of volatile alkali in this ſy to 
| A decom- 
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a decompoſition of a ſal ammoniac, which is contained in the freſheſt urine, as 
we ſhall ſoon ſhew. : | 

If the freſh urine of a healthy perſon be diſtilled in cloſe veſſels, nothing 
is obtained from it with the heat of boiling water, but # pure phlegm with a 
lightly nauſeous ſmell. This phlegm is generally J parts or more of the whole 
urine; but the quantity of this and of the other principles of urine are 
very various. 

As nothing but phlegm is ſeparated at firſt in this diſtillation, when therefore 
urine is to be analyſed, the operation may be accelerated and ſimplified by eva- 
porating it over the fire in an open veſſel, We may then obſerve, that while 
the phlegm of the urine is evaporated, the remaining liquor becomes turbid, 
and depoſites a certain quantity of matter which is almoſt entirely earthy. The 
quantity of this earth varies alſo according to the nature of the urine. It deſerves 
a particular examination. The obſervations of Mr. Heriſſant, Phyſician of the 
Faculty of Paris, and Member of the Academy of Sciences, concerning the 
urine of ſeveral perſons afflicted with diſeaſes in which the bones were affected 
and waſted (See Memoirs of the Academy for the year 1758); and thoſe alſo of 
Mr. Morand, of the ſame Faculty, and Member of the ſame Academy, concern- 
ing the urine of a woman whofe bones were entirely ſoftened by the loſs of their 
earthy matter, which was found to contain a conſiderable quantity of earthy 
ſediment z ſhew, that the earthy ſediment of urine, which is firſt depoſited by 
evaporation, is partly at leaſt of the ſame kind as the earth of bones ; and that 
in a healthy ſtate, nature throws off by the urinary paſſages all the earthy 
matter that is not required for the encreaſe or reparation of the bones. This 
earthy ſediment appears alſo in putrid urine. 

While the urine evaporates, the remaining part of it acquires a more and 
more deep brown color, by the approximation of the ſaponaceous extractive 
parts which it contains. When, by evaporation, it has acquired the conſiſtence 

of a clear ſyrup, or of freſh cream of milk, it ought to be put in a cool place, 
that the ſeveral neutral ſalts which it contains may be cryſtallized. The firſt 
cryſtals that are obtained are a particular kind of ſalt known to chemiſts by the 
names, native or eſſential ſalt 2 fufible ſalt of urine, phoſphoric ſalt, and 
microcoſmic ſalt. This ſalt contains the acid 1 for making phoſphorus. 
Some part of this ſalt has a baſis of volatile i, and is therefore a kind of 
ammoniacal ſalt; and the reſt has a baſis of fixed alkali. See SaiT (Fus isLIE) 
of Ur ins, and ProspHoRvus of KunckzT. When the urine contains any ſalts 
that are more cryſtallizable or leſs ſoluble than the fuſible alt, as it frequently 
does, ſuch as ſelenites, vitriolated tartar, and others, theſe are firſt cryſtallized, 
eſpecially if they be in conſiderable quantity. See CRYSTALLIZATION, 

By alternately evaporating and cooling the liquor, the other leſs cryſtallizable 
falts, ſuch as common ſalt, a great quantity of which urine _ contains, 
may be ſeparated. In the urine of different animals all the neutral ſalts are ge- 
nerally found which they have taken, either along with their aliments or other- 
wiſe; becauſe theſe ſalts, not being uſeful in the compoſition of animal matters, 
after having circulated ſome time in the blood-v are carried off, un- 
chan along with the urine. N ; 

er all the neutral ſalts have been obtained from urine, nothing remains 
but a brown, ſaponaccous, extractive matter, which forms a kind of mother- 
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water. This matter yields, with a naked. and graduated fire, a conſiderable 


quantity of volatile alkali, both fluid and concrete, together with ſome fetid 
animal oil. With the utmoſt violence of fire, a ſmall quantity of phoſphorus 
may alſo be obtained; and a little common ſalt may be ſeparated from the reſt- 
duous coal. This phoſphorus is produced by a little fuſible ſalt which was not 


ſeparated by cryſtallization, but remained, together with the above-mentioned | 


ſmall quantity of common falt, diſſolved in the liquor. 

From this analyſis of urine we may perceive, that it is compoſed of a large 
portion of pure water, in which is diſſolved a conſiderable quantity of cart 
matter, that forms the ſediment of urine; of two phoſphoric ſalts, one of whi 
is ammoniacal, and the other has a baſis of fixed alkali ; of common falt ; and, 
laſtly, of a faline, ſaponaceous matter, which contains a combined oil. In urine 
no gelatinous matter nor uncombined oil are found. 

Such is the flate of our preſent knowledge concerning the nature and prin- 
Ciples of urine. It certainly is capable of receiving much addition from future 
inquiries, by which medicine might be much improved; but we muſt, at the 
ſame time, confeſs, that we cannot receive all the knowledge we wiſh 
upon this ſubject without very long and laborious operations. The moſt im- 


portant point to be known is the compoſition and proportions of the ſeveral 


conſtituent parts of urine : but, as we have already remarked, theſe are very 


variable, according to the ſtate of health or of ſickneſs, to the differences of 


conſtitutions, aliments, exerciſes, diſeaſes, medicines, and perhaps even to the 
variations of the atmoſphere. . A knowledge of the differences of the urine in 
all theſe feveral circumſtances is very important, but can only be acquired by a 
long and zealous obſervation of thoſe phyſicians who are inltructed in the ſe- 
veral ſciences relative to their profeſſion, - | 
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DecCcxxXIII. X AND (DIVININ G). The divining wand 
V is an inſtrument, by means of which many perſons 
have formerly pretended, and ſome do now pretend, to diſcover under what 
parts of the earth metals, treaſures, ores, water, ſalt, &c. lie hid, without 
digging the ground. They ſay, this diſcovery may be made by a perſon holding 
the wand horizontally, and by walking along in places where theſe matters are 
expected; and that when he arrives at a you under which any of the above- 
mentioned matters lie, the wand will be forcibly inclined towards that place : 
but that this experiment ſhould ſucceed, much faith ſeems to be required in the 
perſon who holds the wand, or rather in the ſpectators. We may eaſily per- 
ceive, that the power of this wand is a chimera, which owes its reputation to 
avarice, to ignorance, and to credulity. 
The famous Father Kircher, in his Mundus Subterraneus, in which many 
intereſting particulars are found concerning mines, juſtly derides theſe ſuperſti- 
tious practices, and denies, from his own experience, the truth of the aſſertions 
concerning them. He ſeems, however, to have ſome faith in ſympathies, and 
propoſes even new divining wands of his own invention; the effects of which, 
though more dependant on phyſical cauſes, are not however more certain. He 
believes, for inſtance, that a wand, one end of which ſhould be made of ſal 
m, and the other of wood, being ſuſpended and balanced above a mine of 
falt, would be inclined towards the ground; and he ſupports his opinion by an 
eriment. This experiment conſiſts in evaporating over" the fire a ſolution of 
fal gem, below the wand, which is by this means really made to incline. We 
need not be deeply learned in chemiſtry to diſcover, that the wand would have 
inclined in the ſame manner if Father Kircher had evaporated pure water 
inſtead of a ſolution of ſal gem; becauſe the water 4 7 om equally well 
attached itſelf to the ſaline end of the wand; conſequently this experiment 
proves nothing. | 8 | 
The ſame author propoſes alſo to diſcoyer mines of mercury by employing 
a wand, one end of which is made of gold, and the other of wood, in _— 
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that the emanations of the mercury would attach themſelves to the gold rather 
than to the wood, ancꝭ would make it incline downwards. But this effect cer- 
tainly cannot be produced unleſs che mercury was evaporating; for which pur- 
poſe two conditions are neceſſary: 1. The mercury muſt be in a native metallic 
ſtate, and not mineraliſed, as it is in cinnabar; and, 2. It muſt alſo be expoſed 
to the heat of ſome ſubterranean fire, by which it is volatiliſed and ſublimed, 
the ordinary heat of the earth being far too little for this purpoſe. This ſecond 

hyſical or chemical divining wand propoſed by Father Kircher is therefore no 

tter than the former ; and probably the ſame judgment may be paſt upon all 

other wands made upon the principles, and in imitation of theſe. Laſtly 
the ſame author poſitively affirms, that he hung and balanced a wand, one h 
of which was made of alder-tree, and the other half of ſome wood that has no 
fympathy with water, over a ſubterranean water, and that he obſerved the end 
of ho wand incline towards the earth. 

DCCXXIV. W A T E R. Water, perfe&ly pure, (for of ſuch only we 
treat in this article) is a tranſparent body, without color, without ſmell, and 
without taſte. 

Water is very volatile, and fo very fuſible, that it is conſtantly liquid with a 
leſs degree of heat than is requiſite for vegetation : Hence it is generally con- 
lidered as a liquid. But when it is expoſed to a leſs degree of heat, it becomes 
ſolid, like all other bodies naturally ſolid, which reſume their ſolidity when 
they are no longer expoſed to a heat ſufficient to keep them in fuſion. | 

When water, that is expoſed to a degree of cold ſufficient to render it ſolid, 
paſſes' from a fluid to a ſolid ſtate, this change is called the congelation or 
freezing of water; and the water thus rendered ſolid is called ice. | 

When water is frozen with all the circumſtances neceſſary for the free 
arrangement of the integrant particles of bodies (which circumſtances- are 
explained under the article CRYSTALLIZATION), it aſſumes determinate and 

lar forms. M. de Mairan, in his excellent Treatiſe on Ice, has deter- 
mined, that theſe regularly formed maſſes of frozen water are like needles 
croſſing each other, or rather infixed into each other, ſo as always to form two 
angles, one of which is equal to ſixty degrees, and the other equal to a hundred 
and twenty degrees, 

This regularity in the congelation or cryſtallization of water ſhews, that it 
is a body not much compounded. We ſoon ſee that it is one of the 
fimpleſt of all known bodies, | 

Water is. not compreſſible. This truth is aſcertained by a famous experi- 
ment, which conſiſts in including water in a hollow ſphere of metal hermetically 
cloſed, and in expoſing this ſphere to a very ſtrong compreſſion, by which 
means the water is forced through the pores of this metallic ſphere rather than 
_ ſuffer any compreſſion. (7) . 


(r) The validity of the inferences drawn tion of ſize that water ſuffers when it paſſes 
from this experiment, called the Florentine from a greater to a leſs degree of heat, till 
experiment, has been juſtly queſtioned. An it begins to freeze, ſufficiently ſhews, that 
ingenious- philoſopher, Mr. Canton, has the integrant parts of this fluid are, like 

royed, by experiments ſhewn to the Royal thoſe of all other known ſubſtances, capable 
Lociery, at water is actually compreſſed by of approximation. Hy 
the weight of the atmoſphere. The:dwinne:! oo + The 
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The ſpecific gravity of water, compared with that of air in a temperature 
intermediate betwixt the greateſt ſummer heats and the greateſt cold of winter, 
has been determined by the beſt experimental philoſophers to be nearly as 8 30 

to 1; that is to ſay, that any given bulk of water is 850 times heavier than an 
equal bulk of air, A 

We have ſaid above, that water is a very volatile body. It is entirely 
reduced into vapors and diſſipated, when it is expoſed to the fire, and is not 
confined. 

When water is heated in an open veſſel, and is unconfined, it has been 

; obſerved to acquire no more than a certain determinate degree of heat, what- 

| ever be the intenſity of the fire to which it is expoſed ; which greateſt degree of 
heat is that which it has when it boils quickly. This degree of heat, and alſo 
that degree at which water begins to freeze, are fixed and determinate, and are 
therefore very uſeful in many chemical and phyſical experiments. By means of 
theſe fixed points of heat, we have been enabled to conſtruct thermometers, 
which may always be compared one with -another; and we have alſo been 
enabled to apply preciſe and determinate degrees of heat, which are neceſſary 
in many chemical operations. See Barn (WaTER). 

Some aq 5 have ſaid, that the property which water and ſome other 
bodies have, of acquiring only a determinate degree of heat, proceeds from. the 
rarefaction cauſed by this degree of heat, by which means the fire penetrates 
them freely and without any reſiſtance. See Fin B. But this opinion is erro- 
neous. The cauſe of this phenomenon evidently is, that water being volatile, 
is reduced into vapors which are conſtantly exhaled and removed from the fire, 
the action of which they elude as ſoon as they ſuffer a certain degree of heat, as 
may be proved by the following conſiderations. a 

Firſt, none but volatile bothes have this bodies abſolutely fixed 
being capable of acquiring indefinite degrees of heat: hence the more volatile 

a body is, the leſs heat it can acquire, and reciprocally; or, to ſpeak geome- 

trically, the degrees of heat which bodies expoſed to the action of fire, and 

unconfined, can acquire, are inverſely as their volatility, and conſequently di · 

rely as their fixity. 

Secondly, when water and all volatile bodies are expoſed to the action of 
fire, and fo confined that they cannot freely evaporate or elude that action, 
they are then capable of acquiring a degree of heat that is much more con- 
ſiderable, is indeterminate, er rather-proportionable to the force with which ty 
are confined, and prevented from evaporating. 

We have an obvious example of this in the effects of Papin's Digeſter. Water 

being confined in this veſſel fo that it cannot evaporate, is capable of acquiring 
a degree of heat much greater than that with which it boils in open air, and 
even ſufficient to make it red hor. | | 

1 this ſubject we muſt obſerve, that when water, or other volatile bodies, 
are thus expoſed to a greater degree of heat than is ſuited to their volatility, 
they are in a violent ſtate; and. are therefore apt to break any veſſels that con- 
fine them, with an exploſion ſo much more violent, as 2 are more ſt rongly 
«compreſſed, and are expoſed to a more violent and more ſuddenly applied heat. 

ence we may conceive why water expoſed to heat too ſuddenly to allow it 
to evaporate gradually occaſigns tertible exploſions ; as, for 4 hen 
Water 
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water is thrown upon very hot oil, or when a melted and red-hot metal is 
poured into a moiſt veſſel. E | 1 
We ought to obſerve upon the ſubject of theſe exploſions, that they onl 
happen when the volatile bodies are in an aggregate ſtate, or are combined wit 
other volatile bodies; for the moſt volatile ſubſtances, when combined with 
fixed bodies, may be expoſed to the moſt violent heat without producing theſe 
effects. Thus water, when combined with quicklime, with fixed alkali, and 
other ſalts, may be ſuddenly expoſed to a red-heat without danger of exploſion. 
Water ſeems to be unalterable and indeſtructible: at leaſt, no experiment 
is hitherto known from which we may infer- that water may be decompoſed. 
With whatever ſubſtances it may be combined, when ſeparated from theie and 
ſufficiently purified, it is always found to be the ſame as before, When it is 
diſtilled ſingly, or mixed with ſome other ſubſtance, its nature and eſſential 
properties ſtill remain unchanged. | | 
Some philoſophers, as Boyle, and eſpecially Mr. Margraaf, having very fre- 
quently diſtilled the ſame water, obtained at each operation a ſmall portion, of 
earth; but the water which was diſtilled remained always eſſentially the ſame. 
The ſmall quantity of earth ſeparated from the water ought to be conſidered as 
extraneous to it. ; | | 
The famous experiment of Van Helmont, which has ſince his time been more 
carefully repeated by others, and which conſiſts in making trees and plants grow 
merely by means of water, does not prove, as {ſome have ſuppoſed, that pure 
water is convertible into earth, ſalts, oil, and the other principles of vegetables; 
becauſe water not only contains a ſmall quantity of earth mixed with it. but 
alſo the air alone is the vehicle of a conſiderable quantity of theſe principles, or 
of ſuch as are capable of producing them. 
Water therefore appears to be a body ſimple and ynalterable : at leaſt, 
chemiſts, not having any means of decompoſing it, may conſider it as ſuch. 
They have accordingly claſſed it amongſt the elements or primary principles. See 
ELEMENTS and PRINCIPLE. | 
Many experiments and chemical analyſes ſhew, that water enters as a prin- 
ciple in the combination of many compound bodies, ſuch as all ſaline and oily 
ſubſtances (See Sal r and Or.); and conſequently that it is a part of all vege- 
table and animal matters, 'and of all the faline- parts of minerals. Several 
ſtones even, in which no ſaline matter appears, as calcareous ſtones, contain a 
certain quantity of water, which ſeems to be in a ſtate of combination. See 
EarTH (CaLcarEovs) and QuicxLlime. But hitherto no experiment ſhews, 
that water enters as a principle into the combination of metallic matters, or even 
into that of vitreſcible tones. See theſe words. | 5 
Water diſſobves many bodies. It feems to be capable of diſſolving a certain 
quantity of air; for all natural water being placed under an exhauſted receiver 
emits many air- bubbles; and, according to Mr. Muſſchenbroek, the water from 
which air — been thus ſeparated, is capable of reſuming the ſame quantity 
of air; that is to ſay, if a ſmall quantity of ait be introduced into this water, 
it will not form a bubble, as it would with water already ſaturated with air, but 


0 1 the water, and — | | 
Meer ſeems alſo capable of diſſolving a ſmall quantity of calcareous earth; 
for th moſt limpid, elear water being diſtilled, always depoſites ſome * 
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his earth. Some very limpid ſpring waters contain ſo much calcareous earth, 
that they depoſite a ſediment which encruſts any bodies that happen to be im- 
merſed in them. Theſe waters become thus impregnated by flowing through 
large quantities of calcareous earth. Such are the waters of D'Arcueil near 
Paris, and all thoſe which form incruſtations, petrefactions, and ſtalactites. 
This earth does net ſeem to adhere very ſtrongly to the parts of water, eſpe- 
cially when it is in con ſiderable quantity. It ſeems to be in an intermediate 
ſtate betwixt that of ſimple mixture and of perfect combination with the 
water. | 

Metallic matters, excepting the perfect metals, are acted upon by water, but 
eſpecially by the vapor of water, together with the concurrence of air. It con- 
verts their ſurfaces into ruſt, and deprives them of part of their inflammable 
principle. It does not appear to be diſpoſed to unite with the principle of in- 


flammability ; for all the bodies that are abundantly furniſhed with this prin- 


ciple reſiſt the action of water, unleſs they have alſo ſome other principle that 
may ſerve as an intermediate ſubſtance for this union, 

But, of all known bodies, ſaline ſubſtances are moſt eaſily and copiouſly 
ſoluble in water. A ſtrong affinity is obſervable between this element and all 
ſaline ſubſtances ; ſo that we may ſay in general, that all ſalts are ſoluble in 
water; that every body truly ſoluble in water is of a ſaline nature; and that 
no other body can be diſſolved in water but by means of a faline ſubſtance. 
See SALTS. ; 

Spirit of wine, and all ardent ſpirits of the ſame kind, may be diſſolved im 
water in all proportions. See Spikir (ArDENT). | 

The ſpiritus rector of vegetable and animal ſubſtances, and moſt of the 
very thin and very volatile fluids, called gas, are ſoluble in water. See 
theſe words. | 

Ethereal liquors, as vitriolic, nitrous, marine, and acetous ethers, are ſoluble 
in water, but only in certain proportions. See ETazs. | 

Water diſſolves the moſt ſubtle and volatile part of any oils, as Mr. Beaums 
has obſerved. See Oils. | | 

Compounds, formed of any oily matters united with ſaline matters, (to which 
compounds we ought to give the general name of ſoap, or ſaponaceons ſubſtance) 
are lubie in water, ſo much more eaſily and — their ſaline principle 
is in ter quantity, and more diſengaged or unfol See Soap. 

Laſtly, water is the proper ſolvent of all mucilaginous, gummy, and gela- 
tinous gre which matters are compoſed of ſaline, oily, and earthy prin» 
jples. UM. 

"We may eaſily perceive from what has been ſaid concerning the properties of 
water, that it muſt be very uſeful in many chemical operations: but as it 
diſſolves ſo many bodies, it can ſeldom be found naturally free from hetero- 

neous matter, or perfectly pure. The waters of rivers and of ſprings, 
— limpid they may be, always contain a certain quantity of — | 
which is in the intermediate ſtate above-mentioned, between a ſimple interpo- 
ſition of parts, and a true ſolution, The beſt waters of this kind are thoſe 
which flow ſands, gritt-ſtone, and other vitrifiable matters; becauſe 
vitrifiable earth is „ I 


AI 

The waters of many ſprings and rivers contain more or leſs of a gypſeous or 
ſelenitic ſubſtance really diſſolved; for as water is capable of diſſolving theſe 
-matters, and often flows through grounds containing them, it muſt diſſolve a 
certain quantity of them, and even as much as ſaturates it. Waters impreg- 
nated with ſelenites are unfit for chemical operations, for being drank, for diſ- 
ſolving ſoap, or for boiling leguminous vegetables. They are a kind of mineral 
waters, and are called crude or bard waters. See theſe words. 

Rain or ſnow-waters, properly collected, that is, not in ſtormy weather, after 
it has already rained or ſnowed ſome time, in open air, and far from the habi- 
tations of men, and received in earthen- ware veſſels, are the beſt and the pureſt 
of all native waters, They are fufficiently pure for moſt chemical operations, 
becauſe they have been purified by a kind of natural diſtillation : but for 
greater exactneſs, and becauſe theſe waters are not always procurable, diſtilled 
water is generally employed in chemical operations. See WATER (DisTILLED), 
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- - (s) Native water is ſeldom, if ever, found 
perfectly pure. The waters that flow within, 
or upon the ſurface of, the earth contain va- 
rious earthy, ſaline, metallic, vegetable or 
animal particles, according to the ſubſtances 
over or through which they paſs. Rain and 
ſnow-waters are much purer than thoſe, al- 


though they alſo contain whatever floats in 


the air, or has been exhaled along with the 
watery vapors. ' Mr. Margraaf has very ac- 
curately analyſed ſome rain and ſnow-waters, 
and found that they contained a calcareous 
earth united with nitrous and marine acids, 
the rain poſſeſſing more of the former, and 
the ſnow more of the latter acid, together 
with ſome mucilaginous, oily, and ferrugi- 
nous particles, I he quantity of calcareous 
earth ſeparated, by adding a fixed alkali, 
from a hundred meaſures of water, each of 
which contained 36 ounces, was 132 grains; 
and the quantity ſeparated by, the ſame means 
from an equal quantity of ſnow-water was 
72 grains, a 
The purity of water may be known by the 
following marks or properties of pure water. 
1. Pure water is lighter than water that 
is not pure; for not only the ſubſtances 
uſually diſſolved in water, fixable and at- 
moſpherical air excepted, are heavier than 
water, but alſo the ſpecific gravity of a ſo- 
lution of any of theſe ſubſtances in water is 
greater than the intermediate ſpeci fe 
<f the water and of that ſubſtance, We — 
nevertheleſs obſerve, that as fixable and at- 
moſpherical airs are frequently contained in 
water, they render it leſs heavy than it would 
otherwiſe be. Hence Bath, and other waters 
containing much fixable air, are lighter than 


diſtilled water, although the former contain 
ſaline, metallic, and earthy ſubſtances, 

2. Pure water is more fluid than water 
that is not pure: hence it is ſaid to occaſion 
a louder ſound when poured from one veſlc} 
into another, 

3. It has no color, ſmell, or taſte. 

4. It wets more eaſily than the waters 
containing metallic and earthy ſalts, called 
hard waters, and feels ſofter when touched. 

5. Soap, or a ſolution of ſoap in ſpirit of 
wine, mixes eaſily and perfectly with it. 

6. It is not rendered turbid by adding to 
it a ſolution of gold in aqua regia, ora. 
ſolution of filver, or of lead, or of mercury 
in nitrous acid, or a ſolution of ſugar of 
lead in water. | 

Boerhaave, the author of this Dictionary, 
and other chemifts, maintain, that pure 
water is unalterable ; and others, as Bori- 
chius, Boyle, Wallerius, that it may be de- 
compoſed or reſolved into other principles, 
eſpecially into earth, 

Boyle relates, that one ounce of water, 
diſtilled carefully in glaſs-veſſels two hun- 
dred times, yielded fix drams of a white, 

light, inſipid earth, fixed in the fire, and 
indiſſoluble in water. Boerhaave attributed 
the earth obtained by diſtillation of water to 
duſt floating in laboratories. Other chemiſts 
have made experiments to aſcertain the truth 
of that of Mr, Boyle. Liedenfroſt found, 
that when pure diftilled water is diſſipated or 
evaporated by throwing it into a red-hot 
iron ſpoon, he always obtained a quantity 
of earth. Wallerius obtained a ſcruple and 
a half of fine white earth by triturating 
duri ng two hours a dram of diſtilled _ 

A - is 
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DCC XXV. WATERS (AROMA TIC) Troſe are 
called aromatic waters that are 7 — by diſtillation with the ſpiritus 


rector, or odoriferous principle 
TILLED). : 


This earth, he ſays, is ſoluble in acids, is 
convertible into a hard maſs by a red-heat, 
which maſs is unſoluble by acids, and is vi- 
trifiable into a white tranſparent glaſs by a 
more violent heat. He found alſo, that a 
large quantity of earth is depoſited from 
boiling water with a firong, then with a 
gentle fire. See the Swediſh Memoirs for the 
year 1760, Mr. Margraaf has made experi- 
ments with his accuſtomed accuracy, from 
which it appears, that, by diſtillation, and 
alſo by evaporation with the heat of the ſun, 
of rain water, the _ of which had been 
previouſly aſcertained thirteen diſtilla- 
tions, he obtained a white, light, ſhinin 
earth. This earth could not be vitrifi 
with the heat requiſite for the fuſion of ordi- 
nary glaſs; but by a more violent and longer 
continued fire it was melted into a yellow- 
iſh maſs. He found, that about half of 
is earth was foluble in nitrous acid, and 
that the other half was not fuſible by fire; 
but that, by addition of half its quantity of 
ſalt of tartar, it was convertible into a tranſ- 
t glaſs. The part of the earth that was 
diſſolved in nitrous acid was afterwards pre- 
Cipitated from that acid by vitriolic acid, 
with which it formed a ſelenites; and hence 
Mr. Margraaf infers, that it is a true calca- 
reous earth. He does not determine the 


claſs of earths to which the unſoluble part. 


of the earth thus obtained by diſtilling water 
ought to be referred. Mr. Margraaf ob- 
ſerves, that earth is more copiouſly depoſited 
from water boiling with a ſtrong than with 
a gentle heat, The quantity of earth that 
he obtained, in one experiment, from 72 
ounces of diſtilled water, by twelve diſtilla- 
tions, was nine or ten grains. 

Mr. Eller relates an account of a more 
extraordinary alteration produced upon water, 
by which r principles were formed. He 
encloſed ſome diſtilled water in a glaſs phial, 
which he then hermetically ſealed, and ex- 
poſed during ſome weeks in ſummer to the 
rays of the ſun, At the end of this time 
he perceived that it was become turbid, and 
covered with a ſcum or pellicle, By diſtil- 
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aromatic matters, Sce WarTtrs (Dis- 


lation he obtained from this water a reddiſh 
oil, and ſome acid fumes. That ſo extraor - 
dinary. an alteration can be produced upon 
pure water by the rays of the ſun, cannot be 
admitted till the experiment has been care- 
fully repeated with the ſame ſucceſs. 

To this article we ſhall ſubjoin three 
tables of different authors, ſhewing what 
quantity of each ſalt is ſoluble in a given 

uantity of water; and alſo an account of 
— experiments made by Mr. Eller, to ſhew 
how much of certain ſalts may be diffolved 
in given quantities of water ſaturated previ- 
ou 1 with other ſalts. 

he following table ſhews the quantities 
of the ſaline ſubſtances that could be diſ- 
ſolved in an ounce of water, with the heat 
of 50% of Fahrenheit's ſcale, according to 
experiments made by Mr. Spielman. In/tit. 
Chemie, p. 48. 8 


Terra foliata tartaci — 470 
Salt of Sedlitz — — 5%, 
Epſom falt ——— — — 324 
Salt of tartar — — 


Grains 


Vegetable ſalt — — 222 
White vitriol — — cz 
Salt of ſoda — — 00 
Sal ammoniaac — 176 
Common ſalt — — 170 
Salt of Glauber — — 188 


Salt of Lorraine — — — 168 
Salt of Sylvius — — 160 
Salt of Sei — — 137 
Blue vitrio — — 124 
Green vitriol ——— — 
DN er nn 2M 
t 0 — — 0 


Sublimate mercury — — 30 
Alum — — — — I4 
Volatile ſalt of amber — 5 
Arſenic — — — — 5 
Crude tartar — — — 4 

The 
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DCCKXVI. WATER (DISTIL LED). Moſt natural waters 
contain ſome heterogeneous ſubſtances that render them impure; and as water 
exceedingly pure is required for many chemical operations, it muſt be therefore 


purified for theſe 
following manner : 


purpoſes by diſtillation. Water may be diſtilled in the 


The following table is copied from Mr. Muſchenbroek. The eight firſt experiments 
-were made by Bocrhaave, and the reſt byMuſchenbroek, with a heat of 389. 


Sea-ſalt, OZ. 2. were diſſolved in oz. 6. and dr. 3. of pure water. 
Sal gem, OZ, 1. — OZ. 3. and dr. 2. — 
Sal ammoniac, oz. 1 OZ. 3. and dr. 2. — 
Nitre, dr. 9. _ OZ. 0. ' — 

Borax, dr. 4. — — cn. 10. —k S—— 
Alum, OZ, 1. — OZ. 14. — — 
Epſom ſalt, 6. 1. 0! ·. 1. and dr. 2. - 
Green vitriol, dr, 1% — OZ, 3. — 
Arſenic, OZ, I, mw OZ. 30. — — 
Blue vitriol, gr. 50. —— gr. 85o. —.— — 
Salt of hartſhorn, gr. 50. gr. 765. — 
Sugar of lead, gr. 50. gr. 595. — — 
Salt of tartar, gr. 50. — gr. 85. — 
Glaſs-gall, gr. 50. » OZ. 7+. | 

Cream of tartar, gr looo. of boiling water. 


Fifty grains of cream 
# Acad. Reyale. 1732.] 


50. — — | 
of tartar may be diſſolved ion grains of lime-water. Hi. 4 


Sugar of milk, dr. 7. were diſſolved in Ib. 1. of water heated to the 1679. 


— to Neuman's experiments, the 
a 


quantity of 


White powdered ſugar, 
Brown powdered ſugar, — 


White or drown fugar candy, 


Sal diureticus 
Epſom ſalt, 
Sedlitz ſalt, 


Pure fixed alkali, 


White vitriol, 


Martial vitriol, 


—— 
—— —-— 
— 


Sea-ſalt—— — 
Salt of Glauber, —— 


Sal ammoniac, 


Vol. ſal ammoniac, —_ 
Potaſh, _ 
Blue vitriol, — —— 
Pure nitre, ——— 

Sal prunell, — — — 
Soluble tartar, — 
Alum, — — 


t ſoluble in an ounce of water 
are expreſſed in the followi 
does not mention the heat emp 


ng table, He 
* 


Arcanum duplicatum, — dr. 2, 
Vitriolated tartar, —— dr. 1. 
Sugar of milk, — — ſer. 1. 
Sugar of lead ——— ſer. 1. 
Emetic tartar, — — fſcr, 1. 
Bora, — — — gr. 15. 
Salt of ſorrel — gr. 10. 
White tartar, —— — gr. 5. 
Cryſtals of tartar, — — gr. 5. 


Water, when ſaturated with one falt, is 
capable of diſſolving a conſiderable portion 
of another ſalt; and when ſaturated with 
this alſo, it may ſtill diſſolve a third, a 
fourth, or more ſalts. Thus, according to 


- Neuman, four ounces of water that have 


been ſaturated with a dram and a few grains 
of alum, will ſtill diſſolve five drams of 
nitre, then half an ounce of green vitriol, fix' 
drams of common ſalt, three drams of ſo- 


luble tartar, and five drams of ſugar. In 


the ſame manner alſo, four ounces of water 
ſaturated with half an ounce of nitre, will 
diſſolve half an ounce-of white vitriol, ſix 
drams of common ſalt, ſix drams of ſal am- 
moniac, half an ounce of ſoluble tartar, 

and 


W-24 -T 


The pureſt natural water that can be procured, as the water of rain or of 
ſaow, or of ſprings and rivers that flow over ſands, and are very limpid, is 
to be put into a well-tinned copper alembic, which muſt be very clean, or 
which 4s — TEN for this purpoſe, and the diſtillatioa is to be promoted 
with a gentle fire, 

The firſt portion of water that paſſes into the receiver ought to be thrown 
away, becauſe it waſhes the alembic and receiver, and becauſe if the water con- 
rained accidentally any volatile heterogeneous matters, theſe will riſe with the 
firſt portion of diftilled water. | 

The diſtillation is to be diſcontinued, when two-thirds of water have nearly 
paſſed, becauſe what remains in the alembic, is loaded with a larger proportion 
of heterogeneous ſubſtances, ſome of which the water might raiſe along with it 
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in diſtillation. See DisriILLATI Ox. 


Diſtilled water ought to be put into very clean bottles, and ſtopped with glaſs 


ſtopples. 


ater is known to have been ſufficiently purified by diſtillation, when it 
does not change the color of the tinctures of violets, or of turnſol, and when 
its rf is not hurt by adding to it ſolutions of mercury or of ſilver in 


nitrous aci 
DCCXXVII. 


WATERS (DISTIL LE D). The difilld 


waters of plants, or of other matters, are 1 by diſtilling water from theſe 


ſubſtances, and are thus imp 
diſtillation, with the heat of boili 


ated with 


water, 


uch principles as may be raiſed by 


If the plants thus expoſed to diſtillation with water, manifeſtly contain volatile 
principles, as all thoſe do which have a diſtinguiſhing ſmell, we cannot doubt 


and after all theſe, an entire ounce of 


ſugar. | 

Mr. Eller has publiſhed an account of the 
following experiments concerning the ſolu- 
tion of different ſalts in the ſame water. See 
Mem. of the Acad. of Berlin for the year 17 50. 

In each experiment he employed eigbt 
ounces of diftilled water. He found that this 
quantity of water, when ſaturated 

With four ounces of nitre, diſſolved one 
ounce, five drams of fixed alkali, and half 
an ounce of common falt : | 

With three ounces, one dram, and one ſcruple 
of common ſalt, diſſolved three drams of nitre, 
* roy of fixed alkali : ft fa 

With three ounces and a 7 

diſſolved half an ounce of ke bbs 

With half an ounce of cream of tartar, diſ- 
folved half an ounce of Sedlitz talt, and half 
an ounce of fixed alkali : 

With an ounce and a half of vitriolated tartar, 
diſſolved half an ounce of fixed alkali : 

With three ounces and a. half of Glauber's 
falt, diſſolved two drams of nitre, and as 


much ſugar. | 


With four ounces of folable tartar, diſſolved 
half an ounce of pure nitre. | 

With four ounces of Epſom ſalt, diſſolved 
half an ounce of fine ſugar. 

With two ounces and a half of ſal ammoniac, 
diſſolved five drams of foſſil ſalt, |, 

With an ounce and a half of volatile ſalt 
harthorn, diſſolved an ounce of nitre and h 
an ounce of ſugar. | 

With four rc and two ſcraples of borax, 
diſſolved half an ounce of fixed alkali. ; 

Vith tus ounces and a half of alum, diſ- 
ſolved fix drams of common ſalt, and one 
dram of Epſom alt: 


With nine ——— vitrial, | 
half of 


diſſolved an ounce and a Sedlitz ſalt, 
two drams of nitre, and three ounces of re- 
fined ſugar: - 

With nine ounces of blu vitreel, diſſolved an 


ounce of nitre, three drams of common ſalt, 


and an ounce of ſupar : 


With four ounces and a half o white vitrial, 
adele 01 8 


one ounce of reſined ſugar. 
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that their diſtilled water muſt be impregnated with their odoriferous principle, 
or ſpiritus rector. Theſe waters are called aromatic waters. See Sy1RITUS RECTOR, 

The water that is uſed in the diſtillation of all effential oils is found much 
impregnated with the odoriferous principle of the aromatic plants employed; 
and conſequently it is a good diſtilled water of theſe plants. 

An opinion ſeems to have formerly prevailed, that even the plants called in- 
odorous, might 1mpregnate water with ſome of their principles by diſtillation ; 
for ſuch diſtilled waters are preſcribed in many diſpenſatories. But lately, theſe 
diſtilled waters have been neglected, and are even conſidered only as common 
water. This latrer kind of diſtilled waters is ſenſibly leſs impregnated with princi- 
ples than the former. But are we certain that they contain nothing of the principles 
of the plant ? Are thoſe plants whoſe ſmell is not very perceptible, entirely deſtitute 
of all odoriferous principle? Could not a perſon whoſe ſenſe of ſmell was very 
acute and much exerciſed, diſtinguiſh plantain and other herbs commonly 
called inodorous from each other by ſmell, eſpecially if they were previouſly cut 
and bruiſed ? | | 

We may alſo obſerve, that the manner commonly employed for diſtilling ſuch 
waters is not well _ to procure all the peculiar ſmell and qualities of the 

plants employed. The plants are generally put into an alembic, and over- 
whelmed with a large quantity of common water. The, diſtillation is then pro- 
moted; the water is made to boil quickly; and the veſſels are ſeldom even 
lated, What can be expected from this bad management, but that the ſpiritus 
rector of theſe plants that is in very ſmall quantity, and perhaps exceedingly 
volatile and fugacious, ſhould be entirely diſſipated; or if any of it remains 
in the water, that it ſhould be diſguiſed and covered by the empyreumatic 
ſmell that all theſe waters have when newly diſtilled, or by the ſmell which 
they acquire by time, ſo that they cannot be diſtinguiſhed from each other? 

But if we follow exactly the excellent method directed in the Paris Diſpen- 
ſatory; or if we ee upon this by putting the herbs recent, cut, and 
bruiſed, into an alembic placed in a water-bath, without adding water to them, 
and by diſtilling to dryneſs, with a very gentle heat and well luted veſſels; 
and if we then find that the ſmall quantity of water thus diſtilled from plants 
called inodorous has no ſmell nor taſte, and gives all the chemical proofs of 
pure water, we may then 3 theſe waters as deſtitute of any of che 
principles and virtues of the ts employed. | 

Waters called ſimply ble waters, are underſtood to be thoſe that are 
prepared with common water. But as ſpirit of wine is alſo frequently impreg- 
nated with the odoriferous principle of plants and other ſubſtances by diſtil- 
lation, and as theſe alſo have been called waters, they ought to be diſtingu:!hed 
by the name, aromatic ſpirituous waters. Such are . water of Lavender, 
the /pirituous water of thyme, &c, Theſe ſpirituous waters are alſo ſometimes 
called ſpirits, as ſpirit of thyme, ſpirit of citrons, &c. | 
Aromatic ſpirituous waters are impregnated with the ſmell of one ſubſtance 
only, —2 ſeveral ſubſtances. The former are called fmple, and the latter, 
compound. | | 

| — of theſe waters are prepared for the uſes of medicine, of the toilette, 

and of the table. The 2 of theſe waters requires only the viual 
attentions to be given to all diſtillations. . Whatever relates to this ſubje&t may 
be found in Mr. Beaum?'s Elements of Pharmacy, We ſhall there ſee _ the 
| ength 
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ſtrength and agreeable flavor of theſe waters chiefly depend on the ſtrength vf 

the ſpirit of wine employed, and eſpecially on its purity from any oil of wine, 

which gives the diſagreeable ſmell and taſte of common aqua vitæ. See Spixir 
ARDENT). 

, DCCXXVIII. WATERS (HARD or CRUDE). Theſe 

names are applied to all waters that contain any ſenſible quantity of earth or 

ſelenites. See Waters (MineRaAL). (7) 

DCC XXIX. WATER (LIME). Lime-water is ordinary water 
in which quicklime has been ſlaked. 

Water in which quicklime has been ſlaked, or with which ſlaked quicklime 
is waſhed, diſſolves the part of the quicklime that is moſt attenuated, and 
neareſt to a ſaline ſtate : this ſubſtance, which may be conſidered as ſaline and 
earthy, communicates to water an alkaline, and fomewhat acrid taſte, The 
effects of lime-water in chemical mixtures are ſimilar to thoſe produced by quick- 
lime. See Quick-LiME. 

Although lime-water contains no volatile principle, it ought nevertheleſs to 
be preſerved in full and well cloſed bottles: otherwife the ſaline earthy matter diſ- 
ſolved in it, to which it owes all its peculiar properties, would be ſeparated from 
it, in proportion as the water ſhould be evaporated, and would appear on the 
ſurface in form of a cruſt, called cream of /ime. The quantity 
matter that is thus ſeparated from lime-water, is even greater than it ought to 
be, if it was exactly proportionate to the evaporation of the water. The cauſe 
of which probably is, that the firſt portions of this matter which cryſtallize, 
draw along with them another part that would otherwiſe have remained diſ- 
ſolved in the water. Hence lime-water, by long expoſure to air, loſes much of 
its ſtrength, and at laſt becomes almoſt inſipid. See @ note ſubjoined to tbe article 


calcareous - 


QuICK-LIME, 


(t) Hard waters are thoſe in which ſoap 
does not diſſolve uniformly, but is curdled. 
The diſſolving power of hard water is leſs 
than that of /zft ; and bence its unfitneſs for 
bleaching, dyeing, boiling leguminous ve- 
getables, and for many other purpoſes of 
economy and arts. One cauſe of the hard- 
neſs of water is, that it contains ſome ſalt 
that may be decompoſed by ſoap, the alkali 
ef which uniting with the acid of the falt, 
the oil of the ſoap ſeparates, and the ſoap 
is ſaid to be curdled. Hardneſs of water pro- 
ceeding from this cauſe may be diſcovered 
and cured by adding ſome drops of a ſolu- 
tion of fixed alkali, The ſalts capable of 
rendering water bard, are not only ſelenites, 
which is a very frequent cauſe of the hardneſs 
of water, but any other earthy or metallic 
ſalt that may be contained in the water, as 
all theſe are capable of being decompoſed 
by fixed alkali. Such are the marine ſalt 
with bafis of magneſia, or of calcareous earth, 


vitriolic ſalt with baſis of magaeha called 


Epſom ſalt, 2 vitriol, and a nitrous ſalt 
with earthy baſis, to which Dr. Home at- 
tributes the hardne(s of ſeveral waters ex- 
amined by him. The hardneſs of water 
has been by ſome perſons attributed to com- 
mon ſalt. But Dr. Home in his Z/ay or 
Bleaching has ſhewn, that neither pure com- 
mon ſalt, nor any other ſalt with baſis of 


fixed alkali, give any hardneſs to water, but 


that this quality may be given to water 
the common falt which is generally fold, 
becauſe this contains ſome part of the earthy 
ſalts of ſea- water, or of the water of ſalt- 
ſprings. 

Fixable air which waters frequently con- 
tain, is another cauſe of the hardneſs of 
water. This air unites with the alkali of 
ſoap, renders it mild, and thus weakens its 
union with the oil. See Air FixABLE, and 
ALKALI (FixeD), This fixadle air, by ex- 
poſure of the water during ſome time in open 
veſſels, exhales; by which means, water 
is rendered ſoft, and any calcareous earth 

or 


| 
| 
| 
| 
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occxxx. WATER (MERCURTA IL). This name 


is given to a ſolution of mercury in nitrous acid, diluted with a greater or lets 
quantity of common water. 
This liquor produces very good effects, as an eſcharotic, and even as a cauſtic 


in ſome diſeaſes of the ſkin that are external, local, and ef cially venereal. 


Some perſons uſe this mercurial water internally; but as it muſt be a dangerous 
remedy, it ought not to be employed. | 2 05 
* - DCCXXXI., WATERS (MIN ERA L). All waters na- 


turally impregnated with any heterogeneous matter which they have diſſolved 


within the earth may be called mineral waters, in the moſt general and exten- 
ſrve meaning of that name; in which are therefore comprehended almoſt all 


thoſe that fſow within, or upon the ſurface of the earth: for almoſt all theſe 
contain ſome earth or ſelenites. But waters containing only earth or ſelenites 
are not generally called mineral, but hard or crude waters, | 
Hard waters, when tried by the chemical proofs hereafter to be mentioned 
for diſcovering the nature of mineral waters, ſhew no marks of an acid or of 
an alkali, nor of any volatile, ſulphureous, or merallic matters. Waters which 
contain a diſengaged calcareous earth, change the color of ſyrup of violets to 
a green; and thoſe that contain ſelenites, being mixed with a ſolution of 
mercury in nitrous acid, form a turbith mineral; and when a fixed alkali is added, 
they are rendered turbid, and a white ſediment is — Theſe waters 
alſo do not diſſolve ſoap well. From theſe we may know, that any water which 


produces theſe effects Is a hard, earthy, or ſelenitic water. 


Although the waters of the ſea, and ſaline ſprings, be not generally enume- 
rated amongſt mineral waters, they might nevertheleſs be juſtly conſidered as 
ſuch. For beſides earthy and ſelenitic matters, they alſo contain a large 
quantity of mineral ſaltss We ſhall therefore conſider them as ſuch in this 
article, 5 ö | 

Mineral waters, properly ſo called, are thoſe in which fpirituous, ſulphureous, 


ſiuline or metallic ſubſtances are diſcovered by chemical trials. As many of 


theſe waters are employed ſucceſsfully in Medicine, they are alſo called medicinal 


Waleri. 


Does this difference betwixt theſe 
diſh and Mr. Lane bave ſhewn [Phile/. two waters eed' from fixable air be- 
Tranf.” 1767 and 1769.] are precipitated, ing contai 

than in rivers, 


P 
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Mineral waters receive their peculiar principles by paſſing through earths 
_—_— ſalts, or pyritous ſubſtances that are in a ſtate of decompoſition. See 

YRITES, 

Some of theſe waters are valuable from the quantity of uſeful ſalts which 
they contain, particularly of common ſalt, great quantities of which are ob- 
tained from theſe waters; and others are chiefly valued for their medicinal 

ualities. 

A The former kind of mineral waters is an object of manufacture, and from 
them is chiefly extracted that ſalt only which is moſt valuable in commerce. 
See WaTER of the Sea; and WATER of SALINE SPRINGS, 

But the nature and proportion of all the principles of which medicinal 
waters conſiſt, ought to be carefully examined. Many of theſe waters have 
been accurately analyſed by able chemiſts and phy ſicians. 

But notwithſtanding theſe attempts, we are far from having all the certainty 
and knowledge that might be deſired on this important ſubject; for this kind of 
analyſis is perhaps the moſt difficult of any in chemiſtry. 

Almoſt all mineral waters contain ſeveral different ſubſtances, which being 
united with water may form with each other numberleſs compounds. Frequent- 
ly ſome of the principles of mineral waters are in ſo ſmall quantity, that they 
can ſcarcely be perceived ; although they may have ſome influence on the 
virtues of the water, and alſo on the other principles contained in the water. 

The chemical operations uſed in the analyſis of mineral waters, may ſome- 
times occaſion eſſential changes in the ſubſtances that are to be diſcovered. 
And alſo, theſe waters are capable of ſuffering very conſiderable changes by 
motion, by reſt, and by expoſure to air. 

Probably alſo the variations of the atmoſphere, ſubterranean changes, ſome 
ſecret junction of a new ſpring of mineral or of pure water; laſtly, the ex- 
hauſtion of the minerals whence waters receive their peculiar principles, are 
cauſes which may occaſionally change the quality of mineral waters. 

We need not therefore wonder that the reſults of analyſes of the ſame 
mineral waters made by different chemiſts, whoſe ſkill and accuracy are not 
queſtioned, ſhould be very different. ; | 

The conſequences of what we have faid on this ſubje& are, that the exa- 
mination of mineral waters is a very difficult taſk ; that it ought not to be at- 
tempted but by profound and experienced chemiſts ; that it requires frequent 
repetitions, and ar different times 3 and laſtly, that no fixed general rules can be 
given concerning theſe analyſes. 

As this matter cannot be thoroughly explained without entering into details 
connected with all the parts of chemiſtry, we ſhall here mention only the prin- 
cipal reſults, and the moſt eſſential rules, that have been indicated by the at- 
tempts hitherto made on this ſubject. 

e may admit the diviſion or arrangement of mineral waters into certain 
claſſes, propoſed by ſome of the beſt chemiſts and naturaliſts. 

Some of theſe waters are called cold, becauſe they are not naturally hotter 
than the atmoſphere. Some of them are even colder, eſpecially in ſummer. 

Thoſe are called bot mineral waters, which in all ſeaſons are hotter than the air. 


Theſe are of various degrees of heat, and ſome of them are almoſt as hot as 
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boiling water. In ſome mineral waters certain volatile, ſpirituous and elaſtic 
principles may be perceived, by a very ſenſible piquant taſte ; this principle 
is called the gas or the ſpirit of waters. | 

The waters which contain this principle are generally lighter than pure water, 
They ſparkle and emit bubbles, at their ſpring, but eſpecially whea they are 
ſhook, and poured from one veſſel into another. They ſometimes break the 
bottles containing them, when theſe are well corked, as fermenting wines ſome- 


times do. When mixed with ordinary wine, they give to it the piquancy and 


ſparkling quality of Champaigne wine. 


This volatile principle and all the properties of the water dependant upon 
it are loſt merely by expoſure to air. The waters containing this principle are 
diſtinguiſhed by the name of ſpirituous mineral waters. 

Other diviſions of mineral waters may be made, relatively to ſome of their 
predominant principles. Hence ſome waters are called acidulous, alkaline, 
martial, neutral, &c. 

When a mineral water is to be examined, we may obſerve the following rules : 

Experiments ought to be made near the ſpring, if poſſible. | 

The ſituation of the ſpring, the nature of che ſoil, and the neighbouring 
riſing grounds ought to be examined. 

Its ſenſible qualities, as its ſmell, taſte, color, are to be obſerved. 

Its ſpecific gravity and heat are to be aſcertained by the hydroſtatical balance 
and the thermometer. | 

From the properties above-mentioned of ſpirituous mineral waters, we may 
diſcover wherker it be one of this claſs. For greater certainty we may make 
the following trial. Let the neck of a wet bladder be tied to the neck of a 
bottle containing ſome of this water. By ſhaking the water, any gas that it 
may contain will be diſengaged, and will ſwell the bladder. If the neck of 
the bladder be then tyed with a ſtring above the bottle, and be cut below this 
ſtring, ſo as to ſeparate the bladder from the bottle, the quantity and nature of 


the contained gas may be further examined. 


Laſtly, we muſt obſerve the changes that are ſpontaneouſly produced upon 
the water in cloſe and in open veſſels, and with different degrees of heat. If 
by theſe means any matter be cryſtallized or depoſited, it muſt be ſet apart for 
further examination. | 

Theſe preliminary experiments and obſervations will almoſt certainly in- 
dicate, more or leſs ſenſibly, ſomething concerning the nature of the water, and 
will point out the method to be followed in our further inquiry. 

We muſt then proceed to the decompoſition of the water either without ad- 
dition and merely by evaporation and diſtillation, or with the addition of other 
ſubſtances, by means of which the matters contained in the water may be pre- 
cipitated, and diſcovered. It is not material which of theſe two methods be 
firſt practiſed, but it is quite neceſſary that the one ſhould ſucceed the other. If 
we begin by evaporating and diſtilling, theſe operations muſt be ſometimes 
interrupted, that the ſeveral principles which riſe at different times of the diſtil- 
lation may be obtained and examined ſeparately, and alſo to allow the ſeveral 
ſalts that may be contained, to cryſtallize by the evaporation and by cold, See 
EvAPORATION, DISTILLATION, and CRYSTALLIZATION. The 
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The ſubſtances generally found in mineral waters, are almoſt always com- 
binations of vitriolic acid, and thoſe of marine acid, together with the ſeveral 
matters that theſe acids are capable of diſſolving. 2 

The following combinations of vitriolie acid are found in mineral waters. 

1. Volatile ſulphureaus acid. This is ſeldom found, both becauſe it eaſily 
loſes its phlogiſton, and becauſe it mult almoſt always meet with ſome ſubſtance 
* that it is capable of diſſolving. 

2. Sulphur, This is found ſometimes ſingly, but generally in form of a liver 
of ſulphur. In theſe waters, ſulphur is formed into a hepar by means of cal- 
careous earth, or of mineral alkali. 

3. Vitriolic ſalts with earthy baſes, Theſe ſalts are almoſt always ſelenitic, 
that is, their acid is combined with a calcareous earth. Sometimes, but not 
ſo frequently, they are a/uminous, when their acid happens to be united with 
an argillaceous earth, | 

4. Vitriols. Martial vitriol is frequently contained in mineral waters; vitriol 
of copper is ſometimes but ſeldom, and vitriol of zinc is ſtill more rarely found 
in theſe waters. The vitriols of other metallic ſubſtances are ſcarcely ever, but 
in very ſingular caſes, found in water, ol 
g. Laſtly, vitriolic ſalts with baſis of fixed alkali, This is always Glauber's 

ſalt. Neither vitriolated tartar nor vitriolic ammoniacal ſalt are ever found, un- 
leſs by ſome ſingular accident, in mineral waters. 

The combinations of marine acid that are contained in mineral waters are 
common ſalt, and marine ſalt with earthy baſis. For no combinations of this acid 
with phlogiſton are known, and it is very ſeldom found united with any metallic 
ſubſtance. 

Compounds formed of the nitrous acid are, in a manner, ſubſtances extra- 
neous to the mineral kingdom, ſince this acid is never 1 but upon the 


ſurface of the earth, from vegetable and animal matters. See Acip 
(Niraous) and NirRE. This acid cannot therefore be found in waters but 
very accidentally. 


Theſe are the principal ſubſtances that form almoſt all theſe waters. We 
ſhall now ſhew the proofs by means of which they may be diſcovered in water, 
without decompoſing the water by evaporation or by diſtillation. 

If any portion of diſen acid or alkali be contained in water, it may be 
known by the taſte, by ging the color of violets or of turnſol, and by 
adding the preciſe quantity of acid or of alkali that is neceſſary for the ſaturation 
of the contained diſengaged ſaline matter. DS 

Volatile ſulphureous acid, ſulphur, and liver of ſulphur, may be diſcovered 
in waters by TE ular ſmell, by the black color which theſe ſubſtances give 
to white metals or to their precipitates, but eſpecially to ſilver, | 
 Vitriolic ſalts with earthy baſis may be diſcovered in water by two proofs : 
1. By adding ſome fixed alkali, which decompoſes all theſe ſalts, and pre- 
cipitates their earthy baſis; and, 2. By adding a ſolution of mercury in nitrous 
_ which alſo decompoſes theſe ſalts, and forms a furbitb mineral with their 
acid. 4 

Martial vitriol or iron combined with any acid, ſhews itſelf in waters by 
blackening an infuſion of galls, or by forming a Pruſſian blue with the phlo- 
| 502 The 
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The vitriol of copper, or copper diſſolved by any acid, may be diſcovered by 
adding ſome of the volatile ſpirit of ſal ammoniac, which produces a fine blue 
color, or by the addition of clean iron, upon the ſurface ＋ which the copper is 
precipitated in its natural or metallic ſtate. 

Glauber's ſalt is diſcovered by adding a ſolution of mercury in nitrous acid, 

and forming with it a turbith mineral; or by cryſtallization. 
Common ſalt contained in waters forms with a ſolution of ſilver in nitrous 
acid a white precipitate, or luna cornea. It may alſo be known by its cryſtal- 
lization. Marine ſalt with earthy baſis produces the ſame effect upon ſolution 
of ſilver. It alſo forms a precipitate when fixed alkali is added. The acrimony, 
bitterneſs, and deliqueſcency of this ſalt ſerve to diſtinguiſh it. 

The proofs related for the examination of mineral waters are only thoſe which 
are — eſſential. Many others may be made to confirm the former proofs: 
but the details of theſe are too extenſive to be inſerted here. We ſhall add 
only two of theſe, becauſe they are very general, and may be uſeful. 
The firſt is the production of artificial ſulphur, or of the volatile ſulphureous 
acid; by which means the vitriolic acid may be diſcovered in any combination 
whatever. For this purpoſe the matter to be examined muſt be mixed with 
any inflammable ſubſtance, and expoſed to a red heat. If this matter con- 


tained but a particle of vitriolic acid, it would be rendered ſenſible by the ſul- 


phur, or by the volatile ſulphureous acid thence produced. See Sul rHUx. 

The ſecond general proof for mineral waters which we ſhall mention here 
ſerves to diſcover any metallic ſubſtance whatever, diſſolved in water by any 
acid. This proof conſiſts in adding ſome of the _ ſaturated by the color- 
ing matter of Pruſſian blue, diſcovered and deſcribed by Mr. Macquer in his 


Memoir upon Pruſſian Blue. This liquor produces no effects upon any neutral 


falts with earthy or alkaline bafes, but decompoſes all metallic ſalts: fo that 
if no precipitate be formed upon adding ſome of this liquor, we may be 
certain that the water does not contain any metallic ſalt; and on the contrary, 
if a precipitate is formed, we may certainly infer that the water does contain 
ſome metallic ſalt. N 

Two kinds only of gas, or the ſpirituous volatile part of ſome waters, are 
hitherto known; of which one is the volatile ſulphureous acid, and the other 
is pure air, as Mr. Venel has ſhewn in the waters of Sel or Selters. Air united 
ſuperabundantly with ſpirituous waters is the chief cauſe of their lightneſs, pi- 
quancy, and ſparkling. | 

When. the. nature and. quantities of the principles contained in a mineral 
water are aſcertained by ſuitable r it is very proper to attempt to 
imitate artificially this water, by adding to pure water the ſame proportions of 


the ſame ſubſtances, as Mr. Venel has done in examining ſeveral waters, eſpe- 


cially that of Selters. 5 Wr 

We may eaſily perceive the neceſſity of uſing no veſſels in theſę experiments, 
but ſuch as are perfectly clean and rinſed with diſtilled water; of weighing the 
products of the experiments very exactly; of making the experiments upon 
as large quantities of water as is poſſible, eſpecially the evaporations, cryſtal- 
lizations, and diſtillations; and of repeating all experiments ſeveral times. We 


may further obſerve, that the mixtures from which any precipitates might be 
* | | expected, 
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expected, ought to be kept two or three days, becauſe many of theſe preci- 
pitates require that time or more to appear, or to be entirely depoſited. 

We ſhall now endeavor to explain how mineral waters become impregnated 
with their principles. 

The ſelenitic parts of water are received by this fluid while it flows through 
gypſcous earths and ſtones, theſe being compoſed of ſelenites, which is ſoluble 


in water. 


The mines of ſal gem which are in many places, and particularly where ſalt- 


| my ſprings are, furniſh the waters which flow thrBugh them, and perhaps the ſea 


When a water once contains comma hlt, it may become impregnated with 
Glauber's ſalt by paſſing through cla; the vitriolic acid that is always con- 
tained in argillaceous earths, decompoſing a-part of the common falt of the 
water, with the baſis of which it forms the Glauber's ſalt; while the marine acid 
now diſengaged will unite with the firſt calcareous particles that it meets, and 
form a marine ſalt with earthy bafis, which is accordingly always found in ſea- 
water, and in falt-ſprings. : 

When water impregnated, or not, with ſaline principles. flows. through parts 
of the earth containing pyrites. in a ſtate of decompdlition; it becomes impreg- 
nated with ſulphur, with martial vitriol, with vitriol of copper, with alum, and 
with other ſalts; and frequently with ſeveral of theſe. ſubſtances at the ſame 
time, according to the nature of the pyrites. See PyrITES. + ; 

The heat of hot mineral waters can be wy acquired by — wy maſſes 
of pyrites and other ſimilar minerals in a-ſtate of ſpontaneous mpoſition, 
during which they always 4 conſiderable heat. 5 

Laſtly, the aerial gas of ſome mineral waters may have been diſcharged 
from ſome of the principles with which the water is impregnated, which were 
in the act of combination with each other at the time they were diſſolved by 


itſelf, with the common ſalt that they 7 


the water, or which were combined after this ſolution. For we know that 


in almoſt all ſolutions much air is extricated; and this air being well divided 
and diffuſed among the particles of water, adheres to them, and in ſome mea- 
ſure combines with them ſuperabundantly. Mr. Venel has made upon this 
ſubject a fine experiment, that proves the truth of the above-mentioned 
theory, which was firſt given by him. He added to common water as much 
marine acid and mineral alkali as were ſufficient to- form as much com- 
mon ſalt as is contained in the mineral water of Selters. He corked very 
well the bottle containing this impregnated water. The combination pro- 
ceeded ſlowly and without efferveſcence, becauſe the ſaline matters were much 
diluted ; and when the combination was completed, the artificial water was 
become ſpirituous and aerial, like the natural water that he imitated. See the 
particular articles of all the ſubſtances mentioned that relate to mineral. waters; 
from a knowledge of the properties of which ſubſtances many explanations on this 
ſubje may be deduced, too long to be here inſerted. (u) 


(u) The gas which gives the ſparkling and called fixable air. See AIR (Fixartt). The 
inebriating qualities to many mineral waters, Honourable Mr. Cavendiſh has added to his 


ſeems not to differ from the vapor extricated former important diſcoveries concerning fix- 


trom efferveſcing and ſermenting ſubſtances, able air, one that throws much light on the 
4 5 nature 
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DCCXXXII. WATERS (MOTHER). This name is given to the 
liquor that remains after as much of the ſaline ſubſtances contained in a water 
has been ſeparated as can. be by the uſual methods, evaporation and cooling, and 
from which therefore no more cryſtals can be obtained, without much difficulty, 
though it ſtill remains impregnated with ſalts. Theſe mother-waters are very 
different, according to the kinds of falts with which the waters were originally 


impregnated. They are generally very heavy, acrid, and red, 
The nature of mother- waters was a long time very imperfectly underſtood. 


They were conſidered as liquors loaded with greaſy an 


viſcid matters, by 


means of which the ſalts contained were prevented from cryſtallizing. 

A portion of cryſtallizable ſalt, ſimilar to thoſe already extracted, does indeed 
remain in the mother-waters; and perhaps alſo the cryſtallization of theſe may 
be impeded by the viſcid matters that are ſometimes contained in theſe waters: 


but generally the greateſt part of the 


nature of many mineral waters. This diſ- 
covery is; that by means of fixable air, and 
without the intervention of any acid, cal- 
careous earth is diſſolved in ſome mineral 
waters, He found that the quantity of this 
air that was Jgontained in Rathbone-place- 
water, relatively to the quantity of calcareous 
earth contained in that water, was about 
twice as much as is uſually combined with 
an equal quantity of calcareous earth ; and 
that the earth might be precipitated from 
this water by driving off the fixable air by 
heat, or by abſorbing it by the addition of 
lime-water. Does not this ſolution of cal- 
careous earth by fixable air confirm a con- 
jeQure concerning the analogy of this vapor 
with acids? It ſeems — extraordinary that 
calcareous earth ſaturated with its uſual quan- 
tity of air ſhould be unſoluble in water, but 
that it may be rendered ſoluble, either by de- 
priving it entirely of this air, as it isin lime- 
water, or by uniting it with a ſuperabundant 
quantity of air, as it is in the water of Rath- 


bone-place. See Phil. Tranſ. for the Year 


mn 
r. Lane has diſcovered another inſtance 
of the diſſolving power of fixable air upon 
iron, and has, by ſome ingenious experiments, 
. ſhewn the probability that this metal is 
diſſolved in many mineral waters by means 
only of that air. He found that pure diſtilled 
ater, having been impregnated with the 
fixable air atihng from efferveſcing or fer- 
menting ſubſtances, was rendered capable of 
diſſolving a feaſible portion of iron; and 
that this artificial chalybeate water, by ex- 
poſure to air, loft entirely its property of 


| tinging an infuſion of galls. As ſeveral 


matter contained in mother-waters tis 


chalybeate mineral waters do alſo, by expo- 


ſure to air, entirely loſe their property of 
tinging an infuſion of galls; and as waters 
containing iron diffolved by means of vitri- 
olic acid, though a conſiderable ſediment 
is alſo depoſited from them, do never entirely 
lofe this property ; he infers, that the for- 
mer kind of waters receive their chalybeate 
impregnation by means, not of an acid, but 
of this air, He further- ſhews, from experi- 
ments, that iron cannot be ſo entirely pre- 
Cipitated from its ſolution in any of the mi- 
neral acids by means of mild alkalis, or mild 
calcareous earth, that this ſolution ſhall loſe 
its power of tinging an infuſion of galls ; but 
that the iron may be ſo perſectly precipi- 
tated from the above-mentioned ſolutions by 
means of cauſtic alkali, or of lime-water ; 
and hence he infers, that in the former caſe 
the portion of iron that is not precipitated is 
kept ſuſpended or diſſolved by means of the 
fixable air extricated by the acid of the ſolu- 
tion from the mild alkali or earth, See Phil. 
Tran. for the Year 1769. 

In the above article concerning mineral 
waters, the Author of the Dictionary con- 
ſiders nitre or nitrous acid as ſubſtances 
not to be found in native waters, but b 
ſome accidental occurrence. Nevertheleſs, 
from the experiments of Mr. Margraaf on 
the waters of the wells at Berlin, of Dr. 
Heberden on thoſe of London, and of Dr. 
Home on thoſe of ſame wells in Scofland, we 
have reaſon to believe, that true nitre and 
a nitrous ſalt with earthy baſis are frequently 
contained in waters df ſprings, eſpecially in 
towns, N 


dompoſed 


4 
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compoſed of falts that are deliqueſcent and different from thoſe already obtained 
by cryſtallization. We are certain, at leaſt, that the mother-waters of ſea · ſalt 
and of nitre are formed almoſt entirely of theſe ſalts, which have a certain kind 
of adheſion to the cryſtallizable ſalts, and which therefore prevent the cryſtalli- 
zation of the laſt portions of theſe. The mother-water of common ſalt contains 
a a conſiderable quantity of marine ſalt with earthy baſis, and the mother-water 
of nitre contains not only marine ſalt with earthy baſis, but alſo a conſiderable 
quantity of nitre with earthy baſis : hence, if a fixed alkali be added to theſe 
waters, a white earthy precipitate is formed ſo cop ouſly, that the whole becomes 
a kind of paſte. By diluting this paſle with much water, the earth may be 
obtained by filtration. The earth when edulcorated is very white, and of a 
calcareous nature. It is called magne/ia. (x) 

If vitriolic acid be added to theſe mother-waters, a very copious white preci- 
pitate is likewiſe formed. This precipitate alſo proceeds from the union of this 
acid with the calcareous earth of the earthy ſalts, by which a ſelenites is 
formed. This ſelenites, not being ſoluble in ſo ſmall a quantity of water as 
that of the mother-water employed, is moſtly precipitated in form of an earthy 
ſediment conſiſting of very minute cryſtals. See Sars with EarTay Basis, 
and MAGNESIA. 

DCCXXXIII. WATER of RAB EL. The water of Rabel 
is vitriolic acid dulcified by mixture with rectified ſpirit of wine. Rabel, the 
inventor of this liquor, which is uſed in medicine, employed an expenſive ap- 

aratus in the preparation of it, 'He obtained the vitnolic acid from pyrites : 
— ſince his time, the proceſs has been much ſimplified, as it ought to be. 
One part of oil of vitriol is mixed with three parts of rectified ſpirit of wine, 
and the mixture is digeſted in a well cloſed veſſel. The vitriolic acid acts upon 
all the principles of the ſpirit of wine, and combines with them in a certain de- 
gree during this digeſtion: hence the acidity of the liquor is conſiderably dimi- 
niſhed, but not —— deſtroyed. This water of Rabel may be conſidered as 
a dulcified vitriohc acid. See ErhER. 

Water of Rabel is — in medicine as an aſtringent, from the property 
which the vitriolic acid has 
to be diluted in ſome proper vehicle, as in potions or juleps. 

DCCXXXIV. WATER (SE A). Sea-water, and the waters of 
many falt-lakes, wells, and ſprings, containing various kinds of ſalts, is in much 
greater quantity than freſh-water: | | 

We may fay in general, that all natural ſalt-waters contain four kinds of falts, 
namely, common falt, Glauber's falt, ſelenites, and marine falt with earthy 
baſis. Theſe ſalts are in different quantities and proportions, according to the 
nature of the waters; but the quantity of the common ſalt is always greater 
than that of any other, a 


(x) Magneſia is an ea: th not convertible The mother - waters of common ſalt and 
into quicklime, therefore different from cal - of nitre do alſo contain ſome marine and 
careous earth, with which the Author of the nitrous ſalts with baſis of calcareous earth, as 
Dictionary confounds it, and is poſſeſſed of appears from the formation of ſelenites upon 
.peculiar properties. See the article MAGNE- adding vitriolic acid, as is mentioned in the 
A, and the NOTE ſuljoined, following paragraph of the text, 


of conſtringing the fibres and veſſels, - It requires 


All 
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All theſe waters have a ſaline, and more or leſs of an acrid, bitter taſte. . The 
acrimony and bitterneſs of theſe waters are generally attributed to bituminous 
matters ſuppoſed to be contained in them: but I can affirm, that I have made' 
many experiments on large quantities of theſe ſeveral waters, and that I could 
never find any ſenſible quantity of bitumen. The bitterneſs, therefore, of theſe 
waters ought to be attributed to the Glauber's ſalt, which is bitter, and eſpe- 
cially to the marine ſalt with earthy baſis, which is very bitter and acrid. 

Sea-water is not every-where impregnated with an equal quantity of ſalt. 
Generally, it has been obſerved to contain more ſalt in hot than in cold climates, 
The quantity of common falt contained in ſca- water is to the quantity of that 
water as three or four to a hundred. The water is conſequently far from being 


"ſaturated with that ſalt; for water is capable of diſſolving nearly a fourth part, 


of its weight of common ſalt. 

Common ſalt is obtained from ſea-water by evaporation alone, and not by 
alternate evaporation and cooling; becauſe this ſalt is equally ſoluble in cold as 
in hot water. See CRYSTALLIZATION, and SALT (COMMON). Ss. 

In the ſouthern provinces of France, and in all equally hot or hotter 
climates, ſea-water 1s evaporated in open air, and merely by the heat of the 
ſun in ſummer, by which means the common ſalt is obtained. For this pur- 
poſe, large baſons are made in the ground near the ſea, called ſult-marthes. 
They are ſo diſpoſed that the ſea-water may flow into them at certain tides, and 
be retained there. Theſe marſhes are divided into many compartments, com- 
municating with-each other, into which any required quantity of water may be 
admitted. The water in theſe is of a ſmall depth, that the evaporation may 
advance more quickly. When the water is ſufficiently evaporated, and the 
falt is cryſtallized, more water is admitted, till a ſufficient quantity of ſalt is 
obtained, which is then gathered in heaps and drained _ 

In the northern provinces of France common ſalt is obtained from ſea- water 


in the following manner: 


A quantity of ſand moiſtened with ſea-water is expoſed to the ſun and dried, 
which is quickly done, becauſe the ſea- water is almoſt entirely near the ſurface 
of the ſand. The ſand, which then becomes covered with a conſiderable quan- 


tity of ſalt, is to be waſhed with as much water as is neceſſary for the ſolution 
of the ſalt adhering to it; and this water is afterwards evaporated over the fire 


in leaden cauldrons, till the ſalt is cryſtallized. . | 
Wallerius ſays, that in northern countries the ſalt in ſea-water is concentrated 

by expoſure to intenſe cold, by which great part of the water is frozen, and the 

unfrozen part, which contains almoſt all the falt, is afterwards evaporated by 


fire, till the ſalt is cryſtallized. 


After the common falt has been thus obtained by theſe operations from ſea- 
water, a liquor, called motber-water, remains that contains much ſalt, which 
cannot be cryſtallized. If this water be further 3 and then expoled 
to cold, a certain quantity of Glauber's falt will be formed, which is very 
impure and badly cryſtallized, and is generally called Epſom ſalt. See Sal r 
(Eeys0M). (9) | - ST ny | 


() The ſalt called Epſom alt, or ſal ea - are obtained from the mother-water remain- 


tharticus amarus, large quantities of which ing after the evaporatign of ſea-water, and 


which 
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Laſtly, the remaining part of the mother - water contains ſcarcely any thing 
hut niarine ſalt with earthy baſis, the earthy part of which may be precipitated. 
by an alkaline lixivium. This earth is called the Magne/ia of common ſalt, See 
WATER (MoTaHeR), and MacNnesla. 

* DCCXXXV. WATER f SAL T- SPRINGS. The 
water of almoſt all ſalt ſprings, at leaſt of thoſe from which common ſalt is ob- 
tained, contains exactly the ſame principles as ſea- water, but generally in a 
larger quantity. Some of theſe ſprings contain ſixteen pounds of ſalt in a hun- 
dred pounds of water. Such, for inſtance, is that of Dieuſe in Lorraine, one 
of the beſt ſalt-works known. Other ſprings contain a much ſmaller proportion 
of ſalt; ſuch is that of Montmorot in Franche-compte. | 

Salt is obtained from theſe falt-ſprings generally by evaporation over the 
fire; at leaft, it is fo in Lorraine, and in Franche-compte : but that the 
expence of fuel may be leſſened, the water, when weakly impregnated, is pre- 
viouſly concentrated by frequently pouring it upon bundles of twigs or faggots 
under buildings that are covered, but open at all the ſides, called graduating 
houſes. The water raiſed by pumps to the top of theſe buildings falls upon 
the faggots, by which it is divided into a ſhower, its ſurface is thereby encreaſed, 
and the evaporation is promoted by the free current of air that paſſes through 
the - open ſides of the building. When, by this means, the water is fo con- 
centrated that a hundred — of it contain about thirteen or fourteen pounds 
of ſalt, it is then evaporated over the fire in the uſual manner. 

As theſe waters are much more impregnated with faline principles than ſea- 
water, and as their evaporation is more quickly finiſhed, we ſhall confirm what 
we have ſaid concerning the evaporation and formation of the ſeveral ſalts in 
ſca-water, by deſcribing the method employed in the evaporation of the water 
of the ſalt-ſprings of Lorraine and Franche-comprte. 

This water is evaporated in very large veſſels made of plates of iron, capable 
of containing from eight to nine or ten thouſand gallons of water, called /a/t- 

pant, the depth of which is about fifteen or ſixteen inches. 

In theſe the water is boiled ſome time, during which a ſaline earthy matter, 
called ſcblot or ſcratch, is ſited, and is carefully to be ſeparated. This 
ſcratch is a ſelenites, which of all the ſaline matters contained in the water is 
the leaſt ſoluble, and conſequently cryſtallizes firſt. This ſelenites draws along 
with it ſome af the other ſalts, and principally Glauber's ſalt, which ſcems to 
bave ſome de of adheſion to it. ; 

When the ſelenites is ſeparated, the common falt, being in greater quantity 
than the other ſalts, begins to cryſtallize and form cubes. That larger cryſtals 
of this ſalt may be formed, the water is made to boil very ſlowly, till the com- 
mon ſalt ceaſes to cryſtallize. The water that remains is very heavy, much 
impregnated with ſalt, of an acrid and bitter taſte. This is the motber-water. 
This mother-water contains ſtill ſome common ſalt, ſome Glauber's ſalt, 


and eſpecially a large quantity of marine ſalt with earthy baſis. The Glauber's 


which is ſimilar to the ſalt obtained by eva- falt, which conſiſts of vittiolic acid united 
poration of the mineral water at Epſom, is with mineral alkaF; although fome of this 
compoſed of vitriolic acid and magneſia; it is latter ſalt alſo is ſaid to be contained in ſea · 
therefore improperly faid to be Glaubet's water, £8 
: | bY. . ſalt 
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ſalt remains chiefly in the mother- waters, becauſe it is much more ſoluble in 
hot than in cold water, and cryſtallizes more readily by cold than by evapo- 
ration. The marine ſalt with earthy baſis remains almoſt entirely in the mother- 
water, becauſe it is deliqueſcent, and not ſuſceptible of a true cryſtallization. 
See WaTER (MoTHER). 

The ſeveral ſalts contained in waters of ſalt- ſprings are thus ſeparated from 
each other : but this ſeparation is not very accurate. To render it more com- 

leat, other means muſt be employed. The fundamental principles of the per- 
fect purification of the ſeveral ſalts confounded together in the lame water are 
explained at the article CRYSTALLIZATION. To avoid repetitions, we refer to 
that article, Sce alſo the articles SeLENITES, SALT (CouMox), SaiT of Er- 

Som, SaLT of GLAUBER, SALT (MARINE) with EarThy BAsis, WATER 
(MoTnarr), and WaTERS (MINERAL). 
DCCXXXVI. WAX. Wax is an oily, concrete matter gathered by 
bees from plants. 8 
Wax has been long conſidered as a reſin, from ſome properties common to- 
it with reſins. It has the ſame conſiſtence as reſins have, and, like them, it 
furniſhes an oil and an acid by diſtillation, and is ſoluble in all oils: but in 
ſeveral reſpects it differs ſenſibly from reſins. Like theſe, wax has not a ſtrong 
aromatic taſte and ſmell, but a very weak ſmell, and, when pure, no taſte.. 
With the heat of boiling water no principles are diſtilled from it; whereas, with 
that heat, ſome eſſential oil, or, at leaſt, a ſpiritus rector is obtained from 
every reſin. Further, wax is unſoluble in ſpirit of wine, If wax be diſtilled 
with a heat greater than that of boiling water, it may be decompoſed, bur not 
fo eafily as reſins can. By this diſtillation a ſmall quantity of water is firſt 
ſeparated from the wax, and then ſome very volatile and very penetrating acid, 
accompanied with a ſmall quantity of a very fluid and very odoriferous oil. As. 
the diſtillation advanccs, the acid becomes more and more ſtrong, and the oil 
more and more thick, till its conſiſtence be ſuch that it becomes ſolid in the 
receiver, and is then called butter of wax. When the diſtillation is finiſhed, 
nothing remains but a ſmall quantity of coal, which is almoſt incombuſtible from 
the want of ſome ſaline matter. See Coal. | 

Wax cannot be kindled, unleſs it be previouſly heated and reduced into 

vapors z in which reſpect it reſembles fat oils. The oil and burtgy of wax may, 
by repeated diſtillations, be attenuated and rendered more and more fluid, 
becauſe ſome portion of acid is thereby ſeparated from theſe ſubſtances z which 
effect is ſimilar to what happens in the diſtillation of other oils and oily con- 
eretes: bat this remarkable effect attends the repeated diſtillation of oil and 
butter of wax, that they become more and more ſoluble in ſpirit of wine; and 
that they never 1 greater conſiſtence by evaporation of their more fluid 
parts. Boerhaave kept butter of wax in a glals veſſel open, or care leſsly cloſed, 
during twenty years, without acquiring a more ſolid conſiſtence. We may re- 
mark, that wax, its butter, and its oil, differ entirely from eſſential oils and 
refins in all the above - mentioned properties, and that in all theſe they perfectly 
reſemble ſwect. oils. See Oils (EsszxTIAL), RkEsixs, and Oils (SWEET 
ExpRESSED). | 7 % ee 
We may therefore conclude from what has been ſaid, as Mr. Macquer has 
dene in his Elements of Chemiſtry, and. in his Memoir upon Oils, that ou 
| Y 
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only reſembles reſins in being an oil rendered concrete by an acid; but that it 
differs eſſentially from theſe i the kind of the oil, which in reſins is of the 
nature of eſſential oils, while in wax and in other analogous oily concretions, 
(as butter of milk, butter of cocoa, fat of animals, ſperma-ceti, and a wax 
obtained from a tree in Louiſiana) it is of the nature of ſweet, unctuous oils © 
that are not aromatic and not volatile, and are obtained from vegetables by 


expreſſion. 
ax is very uſeful, eſpecially as a better material than any other for 


candles. 

Wax may be deprived of its natural yellow diſagreeable color, and be per- 
fectly whitened, by expoſure to the united action of air and of water, by which 
method the color of many ſubſtances may be deſtroyed. 

The art of bleaching wax conſiſts in encreaſing its ſurface. For which 
purpoſe, it muſt be melted with a degree of heat not ſufficient to alter its 
quality, in a cauldron fo diſpoſed that the melted wax may flow gradually 
through a pipe at the bottom of the cauldron into a large tub filled with water, 
in which is fitted a large wooden cylinder, that turns continually round its axis, 
and upon which the melted wax falls. As the ſurface of this cylinder is always 
moiſtened with cold water, the wax falling upon it does not adhere to it, but 
quickly. becomes ſolid and flat, and acquires the form of ribbands. The con- 
tinual rotation of the cylinder carries off chele ribbands as faſt as they are 
formed, and diftributes them through the tub. When all the wax that is to be 
whitened is thus formed, it is put upon large frames covered with linen cloth, 
which are ſupported about a foot and a halt above the ground, in a ficuation 
expoſed to the air, the dew, and the ſun. The thickneſs of the ſeveral ribbands, 
thus placed upon the frames, ought not to exceed an inch and a half; and 
they ought to be moved from time to time, that they may all be equally ex- 
poſed to the action of the air. If the weather be favorable, the color will be 
changed in the ſpace of ſome days. It is then to be re-melted and formed into 
ribbands, and expoſed to the action of the air as before. Theſe operations are 
to be repeated till the wax be rendered perfectly white, and then it is to be 
melted into cakes, or formed into candles, | i 

The yellow color of the wax is evidently deſtroyed by the combined action of 
the air, of the water, and of the ſun. As the volatile, ſulphureous acid has 
the property of deſtroying ſtill more quickly almoſt all the colors ot vegetables, 
perhaps this bleaching might be ſhortened by expoſing ribbands of yellow wax 
to the vapor of ſulphur, as is practiſed for wool and ilk. 

Every kind of wax is not equally capable of being whitened, the color of 
ſome adhering ſo ſtrongly, that it cannot be effaced. Such is the wax that 
comes from countries in which vines grow. This obſervation I have received 
from Mr. Trudon, proprietor of the manufactory of wax, at Antoni, near 
Paris. 8 
Wax is employed for many purpoſes in ſeveral arts. It is alſo uſed in me- 
dicine as a ſoftening, emollient, and relaxing remedy z but it is only uſed ex- 
ternally, mixed with other ſubſtances. It is an ingredient in many pomatums, 
cerates, ointments, and plaſters, to moſt of which it gives the due conliſtence. 
Upon this ſubje& may be conſulted Mr. Beaume's Elements of Pharmacy, a 


work containing many excellent obſervations. 5 42 
rd | | 5 Dc aC4CxXXVYn. 


_ ceruſs, See CErvss. 
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DCCXXXVII, W H E x. See Mit. 
DCCXXXVIII. WHITE (SPANISH). This name is given 
to very different ſubſtances, namely, the magiſtery of biſmuth, and the waſhed 


. chalk uſed for painting in water. colors. 


DCC XXXIX. WHITE<-LE AP. This name is given to the 
white ruſt produced by expoſing lead to the vapors of vinegar, It is allo called 

DCCXL: WINE. Chemiſts give the name of wine in general to al 
liquors that have become ſpirituous by fermentation, Thus cyder, beer, vinous 
b;dromel, or mead, and other ſimilar liquors, are wines. 

The principles and theory of the fermentation which produces theſe liquors 
are eſſentially the ſame. The more general principles we have explained under 
the article FERMENTATION. At the articles BEER and HypRoOMEL may be 
found ſome peculiarities relative to theſe kinds of wines. In the preſent article 
we ſhall chiefly attend to the wine of grapes, to which the name of wine is more 
particularly applied. At the ſame time, we ſhall not neglect any thing relating 


to ſpirituous termentation in general. 


All vegetable and animal matters, which have a taſte ſweet, agreeable, and 
more or-leſs ſaccharine, and which are nutritive, are ſuſceptible of the ſpirituous 
termentation. Thus wine may be made of all the juices of plants, the ſap of 
trees, the infuſions and decoctions of farinaceous vegetables, the milk of fru- 


givorous animals, which is poſſeſſed of the above-mentioned qualities; and, 


laſtly, it may be made of all ripe ſucculent fruits, which alſo are poſſeſſed of 
theſe qualities : but all theſe ſubſtances are not equally proper to be changed 
into a good and generous wine. | | | 

As the production of ardent ſpirit is the reſult of the ſpirituous fermentation, 
we may conſider that wine as eſſentially the beſt which contains moſt of this 
ſpirit. But of all ſubſtances ſuſceptible of the ſpirituous fermentation, none is 
capable of being converted into ſo good wine, as the juice of the grapes of 
France, or of other countries that are nearly in the ſame latitude, or in the ſame 
temperature. 1 he grapes of hotter countries, and even thoſe of the ſouthern 
provinces of France, do indeed furniſh wines that have a more agreeable, that is, 
more of a ſaccharine taſte ; but theſe wines, though they are ſuffictently ſtrong, 
are not ſo ſpirituous as thoſe of the provinces near the middle of France: at 
leaſt, from theſe latter wines the beſt vinegar and aqua vitæ are made, As an 
example therefore of ſpirituous fermentation in general, we ſha!l deſcribe the 
method of making wine from the juice of the grapes of France. 

This juice, when newly expreſſed, and before it has begun to ferment, is 
called muſt, and in common language fweet wine. It is turbid, has an agree- 
able and very ſaccharine taſte. | It is very laxative, and when drank too freely, 
or by perſons diſpoſed to diarrhzas, it is apt to occaſion theſe diſorders. Its 
conliſtence is ſomewhat leſs fluid than that of water, and it becomes almoſt of 
a pitchy thickneſs when dried. Jones! neg Sh | 

When the muſt is preſſed from the grapes, and put into a proper veſſel and 

lace, with a temperature from ten or twelve degrees to fifteen or ſixteen, very 
Eenſible effects are produced in it, in a ſhorter or longer time, according to the 
nature of the liquor, and the temperature of the place. It then ſwells, and is 


10 rarefied, that it frequently overflows the veſſel containing it, if this be 


nearly 
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nearly full. An inteſtine motion is excited among its parts, accompanied with 
a ſmall hiſſing noiſe and evident ebullition. The bubbles riſe to the ſurface, 
and, at the ſame time, is diſengaged a vapor which is probably of a phlogiſtic 
nature, and is ſo ſubtle and dangerous, that it is capable of killing inſtantly 
men and animals expoſed to it in a place where the air is not renewed. In its 
effects this vapor is ſimilar to that of burning charcoal. The ſkins, ſtones, and 
other groſſer matters of the grapes, are buoyed up by the particles of diſengagect 
air that adhere to their ſurface, are varioufly agitated, and are raiſed in form of 

a ſcum or ſoft and ſpongy cruſt that covers the whole liquor. During the fer- 

mentation this cruſt is frequently raiſed, and broken by the air diſ:ngaged from 
the liquor, which forces its way through it: afterwards the cruſt ſubſides, and 
becomes entire as before. 

Theſe elfects continue while the fermentation is briſk, and at laſt gradually 
ceaſe : then the cruſt being no longer ſupported, falls in pieces to the bottom 
of the liquor. At this time, if we would have a ſtrong — generous wine, all 
ſenſible fermentation mult be ſtopt. This is done by putting the wine into 
cloſe veſſels, and carrying theſe into a cellar or other cool place. 

After this firſt operation, nature tends ſpontaneouſly to a kind of reſt, as is 
indicated by the ceſſation of the ſenſible effects of the ſpirituous fermentation z - 
and thus enables us to preſerve a liquor no leſs agreeable in its raſte, than uſeful 
for its reviving and nutritive qualities when drank moderately. 

If we examine the wine produced by this firſt fermenration, we ſhall find 
that it differs entirely and eſſentially from the juice of grapes before fermen- 
tation. Its ſweet and ſaccharine taſte is changed into one that is very different, 
though ſtill agreeable, and ſomewhat ſpirituous and piquant. It has not the 
laxative quality of muſt, but affects the head, and occaſions, as is well known, 
drunkenneſs. Laſtly, if it be diſtilled, it yields, inſtead of the inſipid water 
obtained from muſt by diſtillation with the heat of boiling water, a volatile, 
ſpirituous, and inflammable liquor called ſpirit of wine, or ardent ſpirit. This 
ſpirit is conſequently a new being, produced by the kind of fermentation called 
the vinous or 13 See SPIRIT (ARDENT). 

As, on one fide, the liquors ſuſceptible of the ſpirituous fermentation contain 
chiefly a ſweet oil rendered miſcible with water by means of an acid; and as, 
on the other ſide, the liquor produced by the ſpirituous fermentation is inflam- 
mable, but ſtill miſcible with water, and conſequently compoſed of a watery” 
and inflammable principle; we may eaſily perceive, that the work of nature 
chiefly conſiſts in- attenuating, dividing, and volatiliſing the oily parts of fer- 
mentable matters, and in combining theſe intimately with the watery principle. 
But by what mechaniſm does nature operate this change? In what does this 
attenuation of the oily part preciſely conſiſt ? In what proportion is this oil, or 
only its inflammable principle, united with che watery principle in the compo- 
fition of ardent ſpirit? Theſe are myſteries of nature that are ſtill entirely hid 
from us, and which we cannot ealily explain. Without entering, therefore, 
into a ſpeculation concerning the production of ardent ſpirit, we ſhall proceed 

in the hiſtory of ſpirituous fermentation. . 
When any liquor undergoes the ſpirituous fermentation, all its parts ſeem- 
not to ferment at the ſame time, otherwiſe the fermentation would probably be 
very quickly compleated, and the appearances would be much ITY * 
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hence, in a liquor much diſpoſed to fermentation, this motion is more quick and 
ſimultaneous than in another liquor leſs diſpoſed. Experience has ſhewn, that a 
wine, the fermentation of which is very ſlow and tedious, is never good and 
very ſpirituous; and therefore, when the weather is too cold, the fermentation is 
uſually accelerated by heating the place in which the wine is made. A propoſal, 
which I think is a good one, has been made by a perſon very intelligent in 
economical affairs, to employ a greater than the uſual heat to accelerate the fer- 
mentation of wine, in thoſe years in which grapes have not been ſufficiently 
ripencd, and when the juice is not ſufficiently diſpoſed to fermentation. 

A too haſty and 2 fermentation is perhaps allo hurtful, from the diſſi. 
pation and loſs of ſome of the ſpirit : but of this we are not certain. However, 
we may diſtinguiſh, in the ordinary method of making wines of grapes, two 
periods in the fermentation, the firſt of which laſts during the appearance of 
the ſenſible effects above-mentioned, in which the greateſt number of ferment- 
able particles do ferment. After this firſt effort of fermentation, theſe effects 
ſenſibly diminiſh, and ought to be ſtopped, for reaſons hereafter to be men- 
tioned. Ihe fermentative motion of the liquor then ceaſes. I he heteroge- 
neous parts that were ſuſpended in the wine by this motion, and which render 
it muddy, are ſeparated, and form a ſediment called the lees; after which the 
wine becomes clear: but altheugh the operation be then conſidered as finiſhed, 
and the fermentation apparently ceaſes, it does not really ceaſe; and it ought 
to be continued in ſome degree, if we would have good wine, In this new 
wine a part of the liquor remains that has not fermented, and which doeg 
afterwards ferment, but ſo very ſlowly, that none of the ſenſible effects pro- 
duced in the firſt fermentation are here perceived. The fermentation, there- 
fore, continues ſtill in the wine, during a longer or ſhorter time, although in 
an imperceptible manner; and this is the ſecond period of the ſpirituous fer- 
mentation, which may be called the imperceptible fermentation. We may eaſily 
perceive, that the effect of this imperceptible fermentation is the gradual 
encreaſe of the quantity of ſpirit in wine. It has alſo another effect no leſs ad- 
vantageous, namely, the ſeparation of a ſaline, acid, earthy matter, called 
tartar, from the wine. This matter is therefore a ſecond ſediment that is 
formed in the wine, and which adheres to the ſides of the containing veſſels. 
As the taſte of tartar is harſh and diſagreeable, it is evident that the wine, 
which, by means of the inſenſible fermentation, has acquired more ſpirit, and 
has diſengaged itſelf of the greateſt part of its tartar, ought to be much better 
and more agreeable; and for this reaſon chiefly, old wine 1s univerſally prefer- 
able to new wine. | 

But inſenſible fermentation can only ripen and meliorate the wine, if the 
ſenſible fermentation has regularly 23 and has been ſtopped in due 
time. We know certainly, that if a ſufficient time has not been allowed for the 
firſt period of the fermentation, the unfermented matter that remains, being in 
too large a quantity, will then ferment in the bottles or cloſe veſſels in which 
the wine is put, and will occaſion effects ſo much more ſenſible, as the firſt 
fermentation ſhall have been ſooner interrupted : hence theſe wines are always 
turbid, emit bubbles, and ſometimes break the- bottles, from the Jarge uantity 

of air and vapors that are diſengaged during the fermentation. We have an 
jnſtance of theſe effects in the white wine of Champagne, and in others = the 


WI N 847 


ſame kind. The ſenſible fermentation of theſe wines is interrupted, or rather 
ſuppreſſed, that they may have this ſparkling quality. It is well known thr 
theſe wines make the corks fly out of the bottles, that they ſparkle and froth 
when they are poured into glaſſes, and, laſtly, that they have a taſte much 
more lively and more piquant than wines that do not ſparkle; but this 
ſparkling quality, and all the effects depending on it, are only cauſed by 
a conſiderable quantity of air which is diſengaged during the conſined fermen- 
tation which the wine has undergone in cloſe veſſels. This air, nut having an 
opportunity of eſcaping, and of being diſſipated as faſt as it is diſengaged, and 
being interpoſed betwixt all the parts of the wine, combines in ſome meaſure 
with theſe, and adheres in the ſame manner as it does to thoſe mineral 
waters that are called ſpirituous, in which it produces nearly the ſame ec}, 
When this air is entirely diſengaged from chele wines, they no longer ſparkle, 
they loſe their piquancy of taſte, become mild, and even almoſt inſipid. 

Such are the qualities that wine acquires in time, when its firſt fermentation 
has not continued ſufficiently long. Theſe qualities are given purpolciy to 
certain kinds of wine, to indulge taſte or caprice; but ſuch wines oughr not to 
be daily drank. Wines for daily uſe ought to have undergone fo compleatly 
the ſenſible fermentation, that the ſucceeding fermentation ſtould be inſcnſivle, 
or, at leaſt, exceedingly little ſenſible. Wine, in which the firſt fermentation haz. 
been too far advanced, is liable to worſe inconveniences than that in which the 
firſt * fermentation has been too quickly ſuppreſſi d; for every fermentable 
liquor is from its nature in a continual fermentative motion, more or lets 
ſtrong, according to circumſtances, from the firſt inſtant of the ſpirituous- 
fermentation, till it is compleat!y putreſied: hence from the time of the com- 
pletion of the ſpirituous fermentation, or even before, the wine begins to 
undergo the acid or acetous fermentation. This acid fermentation is very flow 
and ini-nſible when the wine is included in very cloſe veſſels, and in a cool 

lace; but it does gradually advance, ſo that in a cer ain time the wine, 
inſtead of being meliorated, becomes at laſt ſour. This evil cannot be 1eme- 
died, becauſe the fermentation may advance, but cannot be reverted. Wine- 
merchants, therefore, when their wines become ſour, can only conceal or abſoi b. 
this acidity by certain ſubſtances, as by alkalis and abforbent earths. But theſe 
ſubſtances give to wine a dark-grerniſh color, and a taſte, which, though not 
acid, is ſomewhat diſagreeable. Beſides, calcareous earths accelerate conſider- 
ably tae total deſtruction and putrefaction of the wine. Calxes of lead, having 
the property of forming with the acid of vinegar a falt of an agreeable faccharine 
taſte, which does not alter the color of the wine, and which beſides has the ad- 
vantage of ſtopping termentation and putrefaction, might be very well employed 
to remedy the acidity of wine, if lead and all its preparations were not perni- 
cious to health, as they occaſion moſt terrible colics, and even death, when 
taken internally. We cannot believe that any wine-merchant, knowing the evil: 
conſequences of lead, ſhou'd, for the ſake of gain, employ i: for the purpoſe 
mentioned; but if there be any fuch perſons, they muſt be conſidered as the 
poiſoners and murderers of the public. | 

If wine contains litharge, or any other calx of lead, it may be difcovered by 
evaporaiing ſome pints of it to dryneſs, and melting the reſiduum in a crucibie,, 


at the bottom of which a ſmall regulus of lead. may be lounꝗ at.er the tuon: 
bs 


— 
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but an eaſier and more expeditious proof is by pouring into the wine ſome 
liquid liver of ſulphur. It the precipitate occaſioned by this addition of the 
liver be white, or only colored by the wine, we may know that no lead is con- 
rained : but if the precipitate be dark - colored, brown, or blackiſh, we may be 
certain that lead is contained. | h 

The only ſubſtances that cannot abſorb or deſtroy, but cover and render 
ſupportable the ſharpneſs of wine, without any inconvenience, are ſugar, honey, 
and other ſaccharine alimentary matters; but they can ſucceed only when the 
wine is but very little acid; and when an exceeding ſmall quantity only of theſe 
ſubſtances is ſufficient to produce the defired effect; otherwiſe the wine would 
have a ſweetiſh, tart, and not agreeable taſte, 

From what we have ſaid concerning the aceſcency of wine we may conclude, 
that when this accident happens, it cannot by any good method be remedied, 
and that nothing remains to be done with ſour wine but to ſell it to vinegar- 
makers, as all honeſt wine-merchants do. We may obſerve, that the firft 
ſenſible fermentation having been too far advanced, is not the only cauſe of the 
acidity of wine, but that heat allo is capable of producing the ſame effect. 
Thus wine, which might have been long preſerved in a cool place, very quickly 
becomes ſour, when placed in a bad ws þ, and even as the beſt cellars have 
during winter a degree of heat much ſuperior to that of the atmoſphere, it 
would be very proper, when wine diſpoſed to become ſour is to be preſerved, - 
to bring it from the cellar in the beginning of winter, and leave it expoſed to 
the air during all that ſeaſon. | | 

Wine is allo liable to other changes; as, to decome ropey and mucilaginous, 
by the continuance of the fermentative motion: but we cannot proſecute theſe 
details in a work of this kind. Beſides, the ſpiricuous fermentation and its 
- conſequences ſtill require a further examination, which we hope will be per- 
formed in a ſatisfactory manner, ſince ſeveral Academies, ſenſible of the impor- 
rance of the ſubject, have offered prizes for diſcoveries relative to it. All that 
we can at preſent ſay is, that the fundamental 1 from which we may 
deduce a more accurate knowledge on this ſubject, may be diſcovered by deter- 
mining with what degree of heat, and during what time, the firſt fenſtble fer- 
mentation of mult ought-to be promoted, that the moſt ſpirituous and beſt-keep- 
ing wine may be obtained. I confeſs that this object is very extenſive, and ver 
difficult to be known in a general manner, conſidering how variable thets 
things are, and what differences, perhaps greater than we now imagine, there 
ought to be, according to the nature of the muſt, which varies exceedingly 
in different countries, and at different times. Experience and obſervation have 
already inſtructed makers of wine in many things relative to this ſubject; but 
much yet remains to be determined, which is not within the reach of ordinary 
country - people, or even of the proprietors of the great vine- yards. IF 

Wine, and the matters produced from wine, as brandy, ſpirit of wine, 
vinegar, lees of wine, tartar, are greatly and extenſively uſeful. The lees of 
wine are employed in the manufacture of hats. Theſe lees, and alſo tartar by 
incineration, yield a larger quantity than any other _—_— matter of pure 
fixed alkali, See the articles Aqua ViTe, SPIRIT 0 INE, TARTAR, and 
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Wine has been pm in all times and in all countries to every other ali- 
mentary liquor. We may ſay in general, that it is good and ſalutary when 
taken in ſmall quantities, and that it is pernicious when drank habitually, and: 
in too large quantities, Wine becomes then a true flow poiſon, which 1s ſo 
much more dangerous, as it is more agreeable. But if we obſerve more parti- 
cularly the effects of wine, we ſhall perceive very great differences depending 
on different conftitmrions. Some perſons drink habitually large quantities of 
ure wine, without any ſenſible inconvenience, or diſeaſe, or ſhortening their” 
— but, on the contrary, many others do alſo entirely deſtroy their health, 
and ſhorten their lives, by an habitual uſe of wine even in ſmall quantity, and 
mixed with water. Although it is always more ſafe and prudent for every 
perſon to drink little of it habitually, this moderation is more indiſpenſably ne- 
ceſſary to thoſe whoſe conſtitutions wine does not ſuit. 
As the diſeaſes conſequent upon the too free uſe of wine come gradually and 
inſenſibly, ſometimes even during many years, ſeveral perſons, eſpecially men, 
otherwiſe very ſober and attentive to health, are every day deceived upon this 
article, drinking more wine than is ſuitable to their conſtitution, and gradually 
ruining their health without knowing the cauſe. It is therefore a matter of 
importance to ſhew the ſigns by which wine may be known to be hurtful. We 
may know that wine does not ſuit a perſon, when, after drinking moderately of 
it, his breath acquires a vinous ſmell ; when it occaſions four belchings and 
flight pains in the head; and when, after drinking it more copiouſly than uſual, 
it produces ſtupefaction, nauſea, and drunkenneſs, eſpecially when this 
drunkenneſs is of the moroſe, peeviſh, quarrelſome, and iraſcible kind. Un- 
happy is that perſon who ſuffers theſe effects from wine, and notwithſtanding 
contracts and perſiſts in the habitual uſe of it. Theſe imprudent perſons do 
never fail of coming to a miſerable death, preceded by languor, and premature; 
their common age being about fifty years, or a little more. The diſeaſes to- 
which they are moſt ſubje& are obſtructions in the liver, in the meſenteric 
glands, and in other abdominal viſcera, which are almoſt always ſucceeded by 
an incurable dropſy. Thoſe who digeſt wine well, do not ſuffer, or much leſs 
ſenſibly, the above-mentioned effects of drinking it. Their drunkenneſs is ac-- 
companied with vivacity and joy. Such perſons ſeldom die of the obſtructions 
and dropſy above-mentioned : but wine is nevertheleſs ſo much. more dangerous 
to them, that as they ſuffer none of the diſagreeable effects, they are more 
liable to contract the habit of drinking too much. Drinkers of this claſs gene- 
rally live ſomewhat longer than the former; but their conſtitution generally 
changes before ſixty years of age; and the inheritance of their old age is either 
a ſevere gout or pally, ſtupidity, imbecillity, or an accumulation of theſe diſeaſes, 
We need not mention that the too frequent uſe of brandy, ratafia, and of 
other ſpirituous liquors is ſtill much more pernicious and fatal than of wine, 
Wine is uſed in medicine as a vehicle in the compoſition of many internal and: 
external remedies. As wine is compoſed of an —— ſpirit, water, extractive 
ſaponaceous matter, and acid of tartar, it may be very uſefully employed for 
the extraction of almoſt all the proximate principles, and 22 of the 
medicinal parts, of vegetables. Many extracts are made with wine, which 
may be confidered as being more compleat than thoſe made with water: but 
phyſicians who preſcribe theſe "_ ought to remember that, beſides: 
| |; 5 the- 
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the principles of the vegetables, they alſo contain the extractive part of wine, 
that is, all the principles of wine, excepting the ardent ſpirit, which is too volatile 
to remain in an extract. | : 

As wine, when good, may be preſerved during a long time, ſeveral medi- 
cinal wines preſcribed in diſpenſatories are kept in the ſhops of apothecaries. 
Such are the aſtringent, antiſcorbutic, febrifugal wines of the Peruvian bark, 
of wormwood, chalybeate wine, and others. In many caſes, as in ſeveral 
chronical diſeaſes, where tonic, cordial, fortifying and exciting remedies are 
indicated, phyſiciaus prefer the uſe of wine to water, as a vehicle for the in- 
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fuſion of purgativc, aperitive, and other medicinal ſubſtances, 


PCCXLI. WOAD. (z) 

(2) Woap. Dr. Lewis in a note to his 
edition of Neuman's Chemical Works gives 
the following account of woad. 

Wiad, ifatis, glefum, is a plant with lon 
green leaves ; the lower ones narrow at bot 
ends ; thoſe which grow upon the ſtalk are 
broad at bottom like an arrow-head. On 
the tops come forth numerous yellow flowers, 
which are followed by little flat pods con- 
taining the ſeeds. It grows wild in ſome 

rts of France, and on the coaſts of the 
Baltic Sea: the wild woad, and that which 
is cultivated for the uſe of dyers, appear to 
be the ſame ſpecies of plant. The prepa- 
ration of woad for dying, as practiſed in 
France, is. minutely deſcribed by Aſtruc, 
in his Memoirs for a Natural Hiſtory of 
Languedoc, The plant puts forth at firſt 
five or fix upright leaves, about a foot long 
and fix inches broad: when theſe han 
downwards, and turn yellow, they are fit 
for gathering : five crops are gathered in one 
year. The leaves are carried directly to a 
mill, much reſembling the oil or tan-mills, 
and ground into a ſmooth paſte, If this pro- 
ceſs was deferred for ſome time, they would 
putrefy, and fend forth an inſupportable 
ſtench. The paſte is laid in heaps, preſſed 
cloſe and ſmooth, and the blackiſh cruſt, 
which forms on the outſide, reunited if it 
happens to crack: if this was negleRed, little 
worms would be produced in the cracks, and 
the woad would loſe a part of its ſtrength, 
After lying for fifteen days, the heaps are 
opened, the cruſt rubbed and mixed with the 
inſide, the matter formed into oval balls, 
which are preſſed cloſe and ſolid in wooden 
moulds. Theſe are dried upon hurdles : 
in the ſun, they turn black on the outſide ; 
in a cloſe place, yellowiſh, eſpecially if the 
weather be rainy: the dealers in this com- 


modity preſer the firſt, — 2 it is ſaid the 
workmen find no conſiderable difference be- 
twixt the two. The good balls are diſtin- 
guiſhed by their being weighty, of 2 pretty 
agreeable ſmell, and when rubbed, of a violet 
colour within. For the uſe of the dyer, 
theſe balls require 'a further preparation : 
they are beat with wooden mallets, on a 
brick or ſtone floor, into a groſs powder; 
which is heaped up in the middle of the room 
to the height of four feet, a ſpace being left 
for, paſſing round the ſides. The powder, 
moiſtened with water, ferments, grows hot, 
and throws out a thick fetid fume, It is 
ſhovelled backwards and forwards, and moiſt- 
ened every day for twelve days ; after which 
it is ſtirred leſs frequently, without watering, 
wy at length made into a heap for the 
er. 

The powder thus prepared gives only 
browniſh tinctures, of different ſhades, to 
water, to rectified ſpirit of wine, to volatile 
alkaline ſpirits, and to fixed alkaline lixivia: 
rubbed on paper, it communicates a green 
ſtain, On diluting the powder with boiling 
water, and after ſtanding ſome hours in a 
Cloſe veſſel, adding about one twentieth part 
of its weight of lime newly ſlaked, digeſting 
in a gentle warmth, and ſtirring the whole 
together every three or four hours, a new 
fermentation begins, a blue froth ariſes to the 
ſurface, and the liquor, though it appears it- 
ſelfof a reddiſh color, dyes woollen of a green, 
which, like the green from Indigo, chan 
in the air to a blue, This is one of t 
niceſt proceſſes in the art of dyeing, and does 


not well ſucceed in the way of a ſmall ex- 


periment. , | 
Afﬀtruc propoſes the manufacturing of freſh 
woad leaves in Europe, after the ſame man- 
ner as the Indigo plant is manufactured in 
Ametica'; 


„„ 


DccxLII. WOLFRAM. 


851 


(a) 


DCCxLIII. WO OL (PHILOSOPHIC). 


This is a name 


given by ancient chemical or alchemical authors to flowers of zinc. See FLowERs 


of Z1Nc. 


DCCXLIV. WORM WOOD. (3) 


America; and (hus preparing from it a blue 
fecula ſimilar to indigo, which from his own 
experiments he has found to be practicable. 
Such a management would doubtleſs be ac- 
companied with ſome advantages, though 
poſlibly, woad fo prepared might loſe thoſe 
qualities which now render it, in a large 
buſineſs, pref-rable on ſome accounts to 
indigo, as occaſioning greater diſpatch when 
once the vat is ready, and giving out its 
color leſs haſtily, ſo as to be better fitted for 
dying very light ſhades. 

(a) OLFRAM, Spuma lupi, is a very re- 
fractory . mineral of à black or duſky color, 
cryſtallized in form of cubes, ſtriæ, or other 
determinate ſhape, and conſiſting of ſhining 
plates. Its appearance is ſimilar to the ore 


of tin, called tin-grains or cryſtals of tin : 
and it is frequently found in tin- mines. It 
is ſo hard that it can ſtrike ſparks from ſteel. 
When powdered, it is red. Wallerius con- 
ſicers it as an ore of icon mineraliſed by arſe- 
nic, which ſometimes contains tin. Ac- 
cording t Cronſtedt, it is a kind of mag- 
neſia or manganeſe, containing a ſmall por- 
tion of iron and of tin, 

(b) WorRMwoop. The leaves of worm» 
wood are intenſely bitter, and have a ſtrong 
ſmell, ſomewhat of the aromatic kind. They 
yield in diſtillation a conſiderable quantity of- 


eſſential oil of a dark greeniſh color p*f]e(- 


ſing the whole of their ſmell, the bitter 
matter remaining in the extract. Newnan. 
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DCCXI. V. A F FRE, er 8 A F F RE. Zaffre is the reſi- 

F V4 duum of cobalt, after the ſulphur, arſenic, and other vo- 
latile matters of this mineral have been expelled by calcination. It is therefore 
a kind of calx of cobalt, of a grey or reddiſh color. The uſe of cobalt is to 
produce a very fine blue color, when it is melted with fuſible and vitrifiable 
matters. 

This blue color produced by the vitrification of zaffre proceeds from the 
earth or calx of a ſemi-metallic ſubſtance contained in cobalt, called by chemiſts, 
regulus of cobalt. This is proved by melting zaffre with a reducing flux, like 
any other roaſted ore; by which means the above-mentioned ſemi-metallic 

lus of cobalt will be obtained. The ſcoria in this fuſion has alſo a blue 
color, which proceeds from a portion of the calx of this regulus that is not re- 
duced, but is vitrified along with the ſcoria. 

The calx therefore or metallic earth of the regulus of cobalt is the ſole cauſe 
of the blue color produced by zaffre. But as the quantity of regulus contained 
in cobalt is — therefore ſome zaffres furniſh more blue than others. The 
heterogeneous, fixed matters contained in cobalts, contribute, according to 
their quantity, not only to the greater or leſs intenſity ef the blue color, but 
alſo to its luſtre and beauty. For which reaſon thoſe who manufacture zaffre 
from cobalt make frequent eſſays of the roaſted ore by mixing it with vitreous 
matters to diſcover the intenſity and beauty of the blue color. . 

Good cobalts calcined would form too deep a blue, and almoſt a black glaſs, 
if they were not previouſly mixed with a certain quantity of vitreous fritt. 
In the manufacture of zaffre, therefore, the calx of cobalt, the ſtrength of which 
has been previouſly determined by Eſſays, is mixed with ſuch a quantity of 
ſand, or of powdered flints and quartz, that with the addition of ſome ſaline 
flux, a deep blue glaſs may be formed. | 

The zaffre that is commonly fold, and which comes from Saxony, is a mixture 
ef calx of cobalt with ſome vitrifiable earth, as we have ſaid, It is of a grey 

| a | color, 
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color, as all calxes of cobalt are before vitrification. Some zaffres are dearer 
than others, according to the intenſity of the color which they are capable of 
producing, Zaffre is employed in the manufacture of pottery and of porcelain, 
or painting the ſurface of the pieces of ware, upon which it 1s applied to- 

ther with ſome ſaline flux, previouſly to the baking or glazing, that the ſame 

e may allo vitrify this coloring material. 

The blue of zaffre is the moſt ſolid and fixed of all the colors that can be em- 
ployed in vitrification, It ſuffers no change from the moſt violent fire. Ir 1s 
ſucceſsfully employed to give ſhades of blue to enamels, and to the cryſtal- 

laſſes made in imitation of ſome opake and tranſparent precious ſtones, as the 
vis lazuli, the turquois, the ſaphire, and others of this kind. See the articles 
Azure, CoBALT, Ink (SYMPATHETIC), and SMALT. 

DCCXLVI ZEOLITES. (e) 

DCCXLVII. ZIN C. Zinc is a ſemi-metal, of a brilliant white color, 
approaching to blue. It is the leaſt brittle of the ſemi-metals ; and when well 
furniſhed with phlogiſton, which may be effected by treating it with inflam- 
mable matters in a cloſe veſſel, it poſſeſſes a ſemi-duQility, by means of which 


it may be flattened into thin plates. 


(d). 


This property, joined to its hardneſs, which is alſo conſiderable, renders it 
incapable of being | © ws like the other ſemi-metals; therefore, when it is 
required in a divide 


(c) ZeoLITEs, This name is given by Mr. 
Cronſtedt to a ſtone deſcribed by him in the 
Tranſactions of the Academy of Sciences at Stock- 
holm for the year 1756, the peculiar properties 
of which have induced that mineralogiſt to 
conſider it as forming a diſtin order of earths, 
called zeolites. 
- or claſs of earths, are the following. 

1. It is a little harder than the fluors, and 
calcareous ſpars. It may be ſcratched by 
ſteel, from which it does not elicit ſparks. 

2, It may eaſily be melted by heat with- 
out addition, into a white frothy flag, which 
not without great difficulty can be render- 
ed ſolid and tranſparent. Cryſtallized zeo- 
lites, when melted, boils, as borax does, 

4 It may de diſſolved in the fire more 
eaſily by mineral alkali than by borax or by 
the fuſible ſalt of urine, ; 

4. It does not efferveſce with the fuſible 
ſalt of urine, as calcareous ſtones do; nor 
with borax, as gypſeous ſtones do. 

It diſſolves = ſlowly, and without 

veſcence, in acids, as in oil of vitriol, 
and ſpirit of nitre, 
vitriolic acid is poured on 
a beat ariſes, and the-po 
4 gelatinous maſs. 


wdered zeolites, 
is Changed into 


The properties of this ſtone 


When concentrated .. 


ſtate, it muſt be melted and granulated, or filed, like metals. 


6. In the very moment of fuſion it gives 
a phoſphoric light. 

Zeolites has been found only in an in- 
durated ftate. It is either, 1. conſiſting of 
particles of no determinate form; or, 2. ſparry; 
Or, 3 cryſtallixed. 

he zeolites that conſiſts of particles of no 
determinate form, is either pure, and white; 
or it is mixed with ſilver and iron; which latter 
kind is of a blue color, and is commonly 
called lapis lazuli. Sce Laers Lazuri. 

The zeolites reſembles calcareous 
ſpar, but is more brittle, This is of a light 
red, or orange color. 

Cry/lallized zeolites. Groupes of cryſtals 
of zeolites are found in form of white or 
yellow balls conſiſting of many pyramids the 
apices of which unite in the center; or of 
white priſms with truncated angles ; or of 
white capillary cryſtals. - | 

Zeolites has in the fire nearly the ſame 
properties as boles haye. See Stockholm Tranſ. 
for the year 1755, and Cron/tedt's Mine- 
ralogy, F. 108. | 
(4) Zinc when broken appears of many 
flat, ſhining plates, or facets, which are 
larger when ſlowly than when haſtily _ 
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The ſpecific gravity of zinc is nearly the ſame as that of regulus of antimony3 
that is to ſay, it loſes in water about a ſeventh part of its weight. (e) 

This ſemi-metal is not eaſily calcined or covered with ruſt by the action of 
the air and of water: in this reſpe& it reſembles tin. It is leſs fuſible than tin 
and lead, as it does not melt till it is almoſt red-hot. When it only ſuffers 
the degree of heat neceſſary for its fuſion, its ſurface is calcined and reduced 
to a grey calx, eaſily reducible, like thoſe of tin and other fuſible metallic ſub- 
ſtances. But when it is expoſed to heat approaching to a white-heat, it flames; 
and during this inflammation it exhibits a very beautiful and ſtriking appearance. 
The flame of zinc is infinitely more lively, more luminous, and more brilliant, 
than the flame of any other inflammable matter. It is of a dazzling white, 
and is ſo vivid as to be 1 to the ſight. This flame cannot be at- 
tributed to any ſulphur which might be ſuppoſed to remain united with the zinc, 
for we ſhall ſee that this ſemi - metal cannot be united with ſulphur; but merely 
to phlogiſton, which in zinc is very combuſtible, This ardent deflagration 

is a moſt ſenſible proof of the preſence of this principle in metallic ſubſtances. 
The deflagration of zinc is ſo violent that the earth of this ſemi-metal al- 
though naturally very fixed, like that of ' almoſt all metallic ſubſtances, is 
raiſed in form of white ſmoke, which is condenſed, and floats in the air 
like light flocks. Theſe are called flowers of zinc, and philoſophical wool, Set 
FLOWERS of Zinc. | | * | 

Zinc being the moſt combuſtible of all metals, detonates more violently 
than any other metal with nitre. From the whiteneſs and brilliancy of the 
flame prodused by this detonation, it has been employed with very good effect 
as an ingredient in compoſitions for fireworks. 

All acids are capable of diſſolving zinc. Six parts of good vitriolic acid. 
diluted with an equal weight of water can diſſolve entirely, by help of gentle 
heat, one part of zinc. The neutral falt reſulting from this ſolution is cry- 
ſtallizable; and is called white vitriol, or vitriol of zinc. See a deſcription of 
the method in which this vitriol is made at Goſlar, at the article SMELTING of 
On ks. | 

Zinc has a ſtrong affinity with vitriolic acid. It appears to have a ſtronger than 
any other metallic ſubſtance : for by means of this ſemi-meral, the vitriols 
of copper and of iron may be decompoſed. * It ſeparates theſe metals from 
the vitriolic acid, to which it unites and forms a white vitriol. But 
what is remarkable, is, that notwithſtanding this great affinity of zinc with 
vitriolic acid, the vitriol of zinc is decompoſed, and its acid ſeparated by leſs 
heat than the martial vitriol, as Junker affirms in the firſt volume of his Con- 
ſpectus Chymie. If this experiment ſucceeds, as probably it does, we muſt 
refer the cauſe of it to the particular ſtates of the inflammable principle in zinc 
and in iron. All the properties of theſe two metallic ſubſtances ſhew that they 
abound in phlogiſton, and therefore vitriolic acid unites with them preferabl 
to any other. t, at the ſame time, this phlogiſton is in theſe metals much 


When heated, it is very brittle, Like tin, it of ſpecific gravities, Indian zine is to water 
makes a crackling noiſe when it is bent, as 7.2401 to 1: and zinc of Goſlar is as. 
( According to Muſchenbroek's table 7. 215 to 1. | 
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unfolded and weakly combined, which is undoubtedly the cauſe, that the 
neutral ſalts which they form with the vitriolic acid may be decompoſed by the 
action of fire. For, the phlogiſton of theſe metals adhering but ſlightly to 
their earth, may be more eaſily combined with the vitriolic acid, and by con- 
. verting this acid into volatile vitriolic, or ſulphureous acid, may ſtill more 
facilitate its ſeparation. | 

But as the inflammable principle of zinc is more abundant, and more ſlightly 
engaged than that of iron, zinc ought to unite with vitriolic acid preferably 
to iron, and the vitriol of zinc ought to be decompoſed by fire more eaſily than 
the vitriol of iron. . 

When white vitriol is diſtilled by violent heat, nearly the ſame phenomena 
happen as when martial vitriol is diſtilled. Towards the end of the diſtillation 
of white vitriol, a vitriolic acid ariſes, dephlegmated, tho' very ſulphureous. 
This acid added to common concentrated vitriolic acid produces as much heat 
as water would have done, if added to the ſame concentrated acid, 

Zinc may alſo be diſſolved in the nitrous and marine acids, But this latter 
acid does not touch a black matter which ſeparates from the ſemi-metal during 
its ſolution. M. Hellot who has examined the phenomena of this ſolution as 
well as thoſe of the ſolutions of this ſemi-metal in the vitriolic and nitrous acids, - 
has aſcertained that this black matter is not mercury, and that it cannot even be 
reduced into a metallic ſubſtance. (f) | 

Zinc may be allayed or mixed with all metallic ſubſtances exceptipg bi/muth (g). 
If theſe two metals be melted together, they will be found ſeparately at the 
bottom of the crucible, the zinc being the N lying above the biſmuth. 
The allay of zinc with iron is effected difficultly; but that with copper ſuc- 
ceeds well, and is much uſed, on account of a ſingular property which Zinc 
has of uniting with copper in a conſiderable proportion; as, for inſtance, one part 
of zinc to four or three parts of copper, without much diminution of the duc- 
tility of the copper. Zinc added to copper renders this metal leſs ſubject to 
ruſt, and gives to it a yellow color reſembling that of gold. This copper ſo 
allayed with zinc is called braſs or latten. See Br Ass. | 

The color of braſs approaching to that of gold, has induced chemiſts to ſearch 
for the means of communicating to copper the true color of gold. And they 
have actually ſucceeded in the compolitions or allays called tombacs, fimilor, 
Pinchbeck, and Prince's metal. Beccher had ſaid, that equal parts of copper and 
zinc mixed together gave a color to the touch- ſtone like that of the gold from 
the Rhine, Stahl remarks that the proportion of zinc mentioned by. Beccher is 
too great, but does not determine what this proportion ought to be. Since 
that time, the due proportion has been inveſtigated, and ſeveral fine imitations 
of gold have been found. The Engliſh were the firſt who ſucceeded, and they 
called their invention Prince's metal, or Prince Rupert's metal. 

More perfect imitations of gold have been lately made by Lacroix and Le- 
blanc; each of whom produced a metallic mixture, one of which excelled in 


(Ff) Neuman ſays, that this black matter and that two or three days afterwards it was 
was ſeparated during the ſolution of this re · diſſolved. | un 
ſemi-metal in vitriolle and in marine acids, (g) It cannot be allayed with the ſemi-me- 
Fs dal called nickel, i 
| ductility, 


on 
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proceſſes, M. Geoffroy has made with this view many experiments, the derail 
of which may be ſeen in the Memoirs of the Academy for the year 1725. It 
appears from theſe experiments, that the-remark' made by Stahl, that an equal 
uantity of zinc is too much, was very juſt, with regard to the ductility of 
the allay, but that equal quantities produced the fineſt color. We may never- 
theleſs obſerve, that as copper requires a ſtrong heat to keep it fuſed, and as 
zinc is very volatile, . theſe two ſubſtances cannot be mixed without lots, both 
of the copper, ſome of which is calcined, and of the zinc, a part of which is 
burnt and diſſipated in fumes. Hence it follows, that after the mixture is 
made, the proportion betwixt the two metals is not certain. After ſome ex: 
periments which I have ſeen, I can ſcarcely be perſuaded that a fine-colored 
mixture can be obtained, and particularly of a deep enough yellow, if as much 
Zinc as copper actually remained. ( 
We muſt alſo obſerve, that in order to 

mixture of this kind, it is neceſſary, according to Mr. Cramer, to uſe the pureſt 
zinc. The ſame author ſnews the means of purifying it, and of aſcertaining 
its purity. This method is founded on the remarkable property which zinc 
has of being incapable of uniting with ſulphur (i). Therefore, to purify this 
ſemi- metal from the allay of other metals, it is neceſſary to throw upon it, 
when melted in a large crucible, ſuet and ſulphur alternately, and the latter 
in larger quantities than the former. If the zinc is pure, the ſulphur burns 
freely on its ſurface; but if it is allayed, the ſulphur combines with the other 
metals, and forms with them a kind of ſcoria which muſt be taken off. This 
alternate projection of ſuet and ſulphur upon zinc is continued till the ſulphur 
be burnt on the ſurface of the melted zinc, without forming any ſcoria; the 
zinc thus purified, may be ſucceſsfully employed for making of braſs or metallic 
mixtures in imitation of gold. 

The affinities of zinc are, according to Mr. Gellert's table, in the following 
order: Copper, iron, ſilver, gold, tin, and lead. This laſt is ſaid to be only 
partly miſcible with zinc. Sulphur might be ſo placed in this table, as to ſhew 
its incapacity of uniting with zinc. f 

The chief uſe of zinc is as an 


have a fine · colored and ductile metallic 


ingredient in the compoſition of braſs. M. 
- Malouin, who, in his Memoirs upon Zinc, has mentioned ſeveral properties of 
this ſemi- metal which he finds analogous to thoſe of tin, relates in theſe Memoirs | 
ſome experiments which he made with ſucceſs, in order to ſubſtitute zinc for 
tin, in the operation upon iron plates, &c. called tinning. As all the properties 


(>) One part of zinc is ſaid to be capable ft) Mr. Cramer ſays that zinc does not 


of deſtroying the duQility of a hundred parts 
of gold. An allay of equal parts of zinc and 
gold is very hard, white, capable of receiv- 
ing a fine poliſh and not ſubject to ruſt or 
tarniſh : hence it is propoſed by Mr. Malouin 
as a good material for making ſpecula of 
teleſcopes. Zinc gives hardneſs to tin, and 
is therefore added in ſome compoſitions for 
- making pewter. bigs hos 


ly unite with ſulphur, but that if it re- 
mains long in a moderate fire, and be co- 
wered over with ſulphur at ſeveral times, and 
continually ſtirred with a poker, it will be 
at laſt changed into a very brittle, dark-co- 
lored ſubſtance. I ſuſpe that the iron of 
the poker contributed to this union-of zinc 
with ſulphur, for I have never been able to 
unite ſulphur with pure zinc, when I ſtirred 


them with a tobacco- pipe. 


of 


— 
* 
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of this ſemi-metal are not yes diſcovered, it may perhaps ye rTP. 


plicable to other uſes. (A) 


(#) Some authors, as Wallerius and Cron- 
ſtedt, ſay, that filings of zinc are attracted by 
magnets. I have not been able to obſerve 
this property. 

Zinc unites more ſtrongly to acids than 
any other metal, and even ſome earths. Mr, 
Pott ſays, that ic pvecipitates the earthy baſes 
from a ſolution of alum; and that zinc can- 
not be precipitated from aqua fortis by crabs- 
eyes, He alſo ſays, that it may be preci- 
pitated by volatile alkali, but that this pre- 
cipitate is quickly re- diſſolved. 

The ſame author ſays, that zinc, by bein 
converted into flowers, acquires an additiona 


weight, equal to x;th part of the ſemi-metal. 


employed, 


Mr. Malouin relates, that zinc being melt- 
ed ſix times, and the fuſion continued 15 
hours each time, it became more and more 
hard, brittle, unſuſible, and uncalcinable. 
He ſays, that its color became grey after the 
ſecond fuſion, brown after the third, black 
after the fourth, blue like a flate after the 
fifth, aud a clear violet-color after the ſixth. 

Concerning the ores and eſſay of ores of 
zinc, ſee Ores of ZINC ; and concerning 
the methods of extracting large quantities of 
this ſemi-metal from its ores, ſee SMELTING 
of Orgs, and PLaTz II. Fig. 15, and 22, 
with the explanations. 
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CORRECTIONS AND ADDLTIONS.. 
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PDAGE 2. Notes, column ſecond, line fourth. Inſtead of, “ them with a certain 
quantity of water,” read, concentrated acids with a certain quantity 
« of water or of ice.” | | | 
Page 3. Notes, column firſt, line 14. Inſtead of, © they,” read, ©* moſt, if 
&« not all of them, when much concentrated.“ . 
Lid. col. 2, line 31. Inſteadof, ** of ſolid acid in each neutral falt,” read, © that 
=® each neutral ſalt retains of the acid liquor employed in its preparation.” 
Page 4. Notes, col. 1, line 4. Inſtead of ſhall,” read, ſhould.” 
Ibid. line 8. Inſtead of, Hence we may perceive, &c.“ to the end of the ſentence; 
read, But as a leſs quantity of acid was ſaid to have been actually employed, 
« Mr. Homberg's alkali mult have contained a leſs quantity of fixable air than 
„Wie have ſuppoſed. But as we do not know the preciſe quantity of that air, 
„nor the degree of dryneſs of his alkaline ſalt, we cannot from his experiments 
&« afcertain the quantity of pure, dry, cauſtic alkali, contained in any of the 
„% neutral ſalts produced; nor can we determine how much of the acid liquor 
employed was retained in thoſe neutral ſalts after they had cryſtallized.” 
Page 9. Notes, col. 2. line 8. Inſtead of, but not volatile alkali,” read, 
1 but it does not render volatile alkali ſoluble in ſpirit of wine.“ 
Page 33: Note (5), line 1. Inſtead of, term,“ read, name.“ 
Thid. Notes, col. 2, line 1. Inſtead of, this,“ read, his.“ | 
: Page 34. Notes, col. 1, line penult. Inſtead of, combined,” read, * uncom- 
ined.” | 
Page 35. Notes, col. 2. After the 28th line add, Dr. Macbride ſhews, that the 
« air extricated from fermenting and putrefying ſubſtances is capable of com- 
* bining with cauſtic alkalis, and with quicklime, and of rendering theſe mild. 
„This air is therefore probably of the ſame kind as the air uſually combined 
„ with alkaline ſubſtances.” 
' Page 37. Notes, col. 1. After the ſecond line, add, Concerning the fixable 
« air contained in mineral waters, and its power of diſſolving calcareous earth; 
and iron contained in theſe waters, ſee the article WaTers (MineRat), and 
« Note ſubjoined. | 
Page 40. Add the following note, referring to the article ArxatescevT, 
« This word ſignifies the tendency of bodies to- become alkaline ; and cannor 
be properly applied to ang a ſlight degree of alkaline quality.“ 
Page 49. Notes, col. 1, line 11. Inſtead of, in ordinary diſtillations,” read; 
in the ordinary method of diſtilling wood, together probably with ſome of 
us more fixed parts.” | 
"i | 5R2. Page 
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"Page 55. Notes, col x, I l. Iaſtead of a this ch to N read. the-mineral to 
igen nes en TIN * 2 


at the.“ | my { 1 l $ 116 
Page 62. Notes, col. 2, tine 2. Inſtead of - by their different denſities,“ read, 
by fuſion, according to their different denſities, that is, the heavier metal 
* ſinking below the lighter.” : 
Did. line 25. Inſtead of * by their different denſities,” read, by means of 
« their different denfities.” © ita 
Page 73. Notes, col. 1, line g. Inſtead of earth,“ read, . ſubſtance.” 
Did. col. 2, line 10. Inſtead of * The ſame,” read, « An equal.“ 
Pape 75. Notes, col. 2, line 2. Dele ** Hence.” | 
Lid. At the end of the note (i) add, But as mercury has been found to riſe 
« to a leſs height in  barometrical tubes of iron than in thoſe of glaſs, have 
<« we not reaſon to believe that theſe metals poſſeſs a power of repelling each 
„other? See the Hift. de PAcad. Roy. de Sciences, 1706.” 
Page 91, line15. Inſtead of © flux,” read, reſolvent.” 
Page 99. Notes, col. 2. laſt tine. Inſtead of * cocoa,” read, © coco.” | 
Page 117. Inſtead of the paragraph beginning thus, © Some authors re- 
< commend, &c.“ read the following paragraph, as it is altered by the Author 
of the Diftionary. | 381.5 ; . 
_ « Several Chemiſts, amongſt whom is Mr. Pott, have believed that the 
* ſolution of - biſmuth, which when well ſaturated, may be precipitated 
„by water, could not be precipitated by means of the marine acid, as thoſe 
a of lead and filver may, and conſequently that a corneous biſmuth could not 
* be formed. But Mr. Rouelle, in his Memoir upon Salts, [ /ze Mem. de 
«'P Arad. des Sc. 1754.) fays, that after having precipitated from a well ſatu- 
<©< rated ſolution all 2 — that — could — = of water, he obtained 
« a new ipitate ing to the remaining liquor an equal quantity of 
oc A. fohkion of Er- Halt- and by gradually — RR unity 
« of common water equal to four times the quantity of the two ſolutions. 
«© This ſecond precipitate is conſidered by Mr. Rouelle as a corneous biſmuth. 
If this be the caſe, biſmuth reſembles lead in many of its properties, as 
«© Mr, Geoffroy the Younger has ſhewn in the Memoirs of the Academy of 
— ee Accordingly, ſome chemiſts have called biſmuth, the lead of the 
* ſemi-metals.” BEN 16 
Pagr 124. Inſtead of the paragraph beginning thus, A chemiſt of Berlin 
* keving, c.“ read the following paragraph, as it is altered by the Author 
« of the Dictionary. | WT 
„ Stahl relates in his Three Hundred Experiments, &c. No. 231, the manner 
* jn which this blue matter was diſcovered. He ſays, that a manufacturer of 
« colors, called Digſbuch, who uſually prepared a lake of cochineal by mixing a 
« decoction of this ſubſtance with alum and green vitriol, and by precipitating 
« the mixture with à fixed alkali, being one day in want of fixed alkali, for 
« this purpoſe borrowed from Dippel, in -whoſe laboratory he worked, ſome 
«falt of tartar, from which that chemiſt had ſeveral times diſtilled the animal 
oil called oil of Dippel, and obferved that the lake precipirated by means 


of this alkali, inſtead of being red, was of a fine blue color. Dippel, to whom 


«' Nieſbach related this appearance, perceived that it muſt have been cauſed 
“ by his alkali, and attempted to produce the fame effects by giving the 
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* ſame quality to fixed alkali by: an ęaſier proceſs, , His attempts ſucceeded, 
« and from that time Pe oo 2 re So Py 
Page 131, Notes, col. 2. line penult. Jaſtead of « in,” read, © of.” 
Page 138, line 20. Inſtead of . cacao, butter,” read, ** cacao-buttec.” 
Tb. line 34. Dele „made.“ | 
.» Page 14a, line 36, Inſtead of © that,” read, why.” 
Page 151, line 37. Inſtead of © ferruginous and ſulphureous, read, fer 
« ruginous, ſulphuredus ..... | | 
Page 181,” Notes, col. 2. line 4. Inſtead of, © after a red heat has been gra- 
« dually applied,“ read, after heat has been gradually applied till the ci u- 
„ cibles become red.“ | 
Page 216, Notes, col. 1, line 12. dele © alſo.” FF 
Page 226, Notes, col. 1. line 22. Inſtead of the ſentence beginning with, If 
wie mean by element, &c.” read the following ſentence : © But if we ſhould 
* call every ſubſtance an element which we cannot analyſe, then certainly many 
other ſubſtances beſides the above-mentioned four might be enumerated 
« as elements.” 
Page 253. Add the following note, referring to the fixtb line. 
The method employed by Mr. Beaume for obtaining a marine ether, 
* namely, by uniting the vapors of ſpirit of wine with thoſe of marine acid, 
has been ſucceſsfully attempted by Mr. Woulfe, This ingenious chemilt 
* condenſed the united vapors of the ſpirit of wine, and of the marine acid, by - 
making them paſs from the receiver through a tube into ſpirit of wine con- 
« tained in a bottle, and by making thoſe which were not thus condenſed paſs 
beet another tube into more ſpirit of wine contained in another bottle. 
„ By diſtilling and cohobating with ſlaked lime the liquors in the receiver, and 
„ in the 1 bottles, he obtained 2 72 my and _ 
«* trating ether. See. a deſcription of the apparatus emplaye . Woulfe, a 
« many curious particulars concerning diſtillation, in the Philoſophical Tranſ- 
« ations, Vel. LVII.“ 
Page 254. Add the following note, referring to the ſeventeenth line. 
* Mr. Waoulfe deſcribes an apparatus by which nitrous ether may be expediti- 
c 
in a 


„ ouſly obtained by diſtillation, with the heat only occaſioned by mixing 

« the nitrous acid and the ſpirit of wine. This diſtillation is perfor 
« matraſs with a high neck, to which is fitted a head, with a ſpout, commu- 
« .nicating with the receiver by means of a long tube. Thoſe vapors which are 
not condenſed in this receiver are conveyed from thence through a bent 
tube into ſpirit of wine contained in a bottle; and if any vapors pol uncon- 
« denſed through this ſpirit of wine, they are conveyed, through another bent 
* tube, into more' ſpirit of wine contained in another — The liquer 
collected in the receiver, being Nlowly rectified with ſlaked lime, furniſhes 
« very fine ether. The ſpirit of wine in which the vapors were condenſed 
contains ſo much ether, that this fluid may be ſeparated from the ſpirit by 
< adding water. This ſpirit of wine is, by the operation, converted into very 
good dulcified ſpirit of nitre. See the Phil. Tranſ. Vol. LVII. . 
Page 276. Notes, col. 1. line 39. Inſtead of, when the flame has a con- 
K Gderable diameter, as of a — or gighteen inches, and,” read, © when a 
| WS 
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vapor of a conſiderable diameter, as 'of a foot or eighteeh inches, is Kindled, 


« and the combuſtion® “? n oe 100 54 | | 
Page 278. Notes, col. 2. line 4. Inſtead of the ſentence beginning, & They 


. . 


are alſo convertible, &c.“ read, * B means of fixed alkali the) may be fuſed 
and vitrified : and when the quantity of fixed alkali is much greater than 
* that of the flints, the melted maſs deliquiates by 1 to a moiſt air, and 
* becomes the liquor called liquor of Hints, from which an earth may be preci- 
h pitated, by adding an acid. This earth, which muſt have been originally 
& the earth of the flints or ſand employed, is now rendered ſoluble in acids, 
* and, as Mr. Pott ſays, is calcareous, or, as Mr. Beaume affirms, is argilla- 
* ceous. ; 

Page 294. Dele Note (n). | „ „e 

Puge 301. Notes, col. 1. line 5. Inſtead of, contain nitre, ſal ammoniac, 
or common ſalt, alum, or ſome vitriolic ſalt,” read, “ contain nitre, alum, 
or other vuriolic falt, and ſometimes ſal ammoniac or common ſalt.” - 

The - ſame page, Notes, col 1. line penult. Inſtead of the three ſucceſſive 
ſentences, the firſt of which begins thus, Accordingly, in all the receipts, 
« &c.” end the laſt of which ſentences ends thus, quickly plunges it in water,” 
read the following-: ** This effect may be produced either by applying to the 
metal an aqua fortis, by which any remaining mercury, or allay of copper, 
or of other metals, that might diſcolor the gold, might be diſſolved; or by 
an aqua regia, which alſo would cleanſe its ſurface, but, at the ſame time, might 
«. diffolve the gold itſelf, if applied a time ſufficiently long. Now, in all the 
< receipts which I have ſeen for this ſaline compound, I have always obſerved 
* nitre and alum, or ſome vitriol, together with other matters. From theſe 
«© ingredients, by expoſure to heat, an aqua fortis is evidently formed, the acid 


* 


A 


of the alum or other vitriol diſengaging the acid of the nitre. In ſeveral of 


theſe receipts I have ſeen added to the above-mentioned ſalts ſome ſal ammo- 
* niac or common ſalt. By this addition, an aqua regia is formed, which may, 
as we have faid, alſo cleanſe the ſurface of the gold; but, as it may diſſolve 
part of the gold itſelf, even in the very ſhort time during which it is applied. 
the former compound, from whi: h the nitrous acid only is diſengaged, ſeems 
to be preferable, and is now generally employed.” ; x 
Page 336. Notes, col. 2. line 13. Inſtead of, that it deliquiates,” read, 
« that glak-gall deliquiates . 1 
Page 310. Notes, col. 1, line 5. Inſtead of, but thoſe perſons,” read, 
„but this action of Moſes is evidently related, and ought to be conſidered, 
as miraculous, and therefore not explicable by natural means. As to thoſe. 
40 rſons“ | , OY 3 * 10 171 h þ 
Ib. col. 2, line 1. Inſtead of, “ will,” read, they will.” 4H 

Page 312, line 20. Inſtead of, and fo fixed,” read, and will become ſo. 
— fixed.“ a f g 

Page 314. Notes, col. 2, line 3. After © fuſed,” add a comma. N 

Page 478. Notes, col. 1, line 6th from the bottom. Inſtead of “ coeval,” read, 
© coeval, or nearly coeval.“ | 
' "Page 316, line 38. Inſtead of, © behind,” read, backwards.“ 
Pape 324, line 19. Add the following Note. This propoſal is of a much 
« older date than the Memoir of M. de la Condamine.“ 


Page 


* 
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Page 361, line 20. Inſtead of, “ citing,” read. exciting.“ e 
N = 409, line 23. Inſtead of, © method of friction, read, © method by 
« friction.” | n | 


Page 425, line 15. Inſtead of, © By water“ read, With water.“ 
Page 429. Notes, col. 2, line laſt, Inſtead of, “ copper, iron,” read, © iron, 
$* copper.” pr beste 21 

Page 476. Notes, col. 1, line 4. Dele up,” | 3 
Page 479. Notes, col. 1, line 3. After * in a fluid ſtate,” add, © and diſſolved 
« in water ;” 

Page 504. Notes, col. 2, line gib from the bottom. Dele © alſo.” _ 

Page 352. Notes, col. 1, line 1. Inſtead of, The petuntſe is improperly 
& ranked amongſt the claſs of earths called vitrifiable, becauſe, &c.“ read, 
The petuntſe is ranked amongſt the earths called vitrifiable, improperly, as 
« I think, becauſe, &c.“ | 
p — age, col. 2, line 3d from the bottom. Inſtead of, ©* analiſed, read, 
„ analyſed.” | | 

— 555. Notes, col. 1, line 14. Inſtead of, © all of which are fuſible,” 
read, © which are ſingly or jointly fuſible.“ 

— 591. Notes, col, 1, line 10. Inſtead of, inexhauſted,” read, ex- 
ce u by 

Same page, Notes, col. 1, line 24. Add, But no inferences ought to be 
* drawn from experiments, which appear, from the author's own account, to 
have been inaccurate, and not repeated.“ | 
Page 607. Notes, col. 1, line 4, Inſtead of, or,” read, © as.” * 
Page 608, Notes, col. 1, line 9. Inſtead of, © unites fo rapidly as to occaſion,” 
read, unites rapidly, and occaſions.” | | 


Page 742. Notes, col. 1, line 4. Inſtead of, “ volatile, vitriolic,” read, vo- 


* latile vitriolic.“ ij 
Page 815. Notes, col. 1, line 11. Inſtead of, crown-glaſs,” read, flint - 
5 glaſs * and line 12, inſtead of, * fliat-glaſs,” read, 60 croyu-glaſs Fa 
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Fic. 1. A RerorT. 
A, Its belly or bowl. 
B, Its neck. 


Fro. 2. Retorts of this form are called Enghb Retorts, 
Fic. 3. A GLass ALtmic, 


A, The cucurbit. 


B, The head. 
C, The = abba tis eek, 
D, The 


Fio. 4. A Loxo-Nzckzp GLass ALEMBIC. | 
A, The body of the matraſs. if 
B, The — of the matraſs. | 
C, The head of the alembic. 
Fic. 5. A Grass ALzuc confiſting of one Piece. 
A, The cucurbit. 
B, The head. | 
C, The aperture in the head. 
D, Its ſtopple. 
* . E. The mouth of the cucurble 
Fic, 6. A Prix. 
A, The cucurbit, 
2 The _ the bead with its ſtopple. 
e aperture in its | 
D, The two curved ſpouts. 
Fic. 7. A Row of ALuDELs, 


88 Fro. 8. 
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Fic 8, A Coyeer Atrmsic. 
A, The body or cucurbit. 
B, The neck. 

C, The head. | 

D, The beak, noſe, or ſpou 
E, The refrigeratory or cooler. 
F, Its cock. | 
G, The receiver. 

Fre. 9. A Murx. . : ; | | 

Fro. 10. A perpendicular _ of a Cup or Tesr. The curve 
line repreſents the bottom of the cavity that contains the metal. The plan or 
any horizontal ſection of a cuppel is a circle. | 

' Fic. 11. An Incot-MovuLD, into the cavities of which melted metals are 

ured. | 
PF 10. 12. Ax APPARATUS for DisTILLING, by which the vapors that uſually 
eſcape in the ordinary method of diſtillation, are condenſed by paſſing into 
water or ſome other fluid. This apparatus was invented and deſcribed by Mr. 
Peter Woulfe. See the Phil. Tranſ. Vol. LVII. 

A, a retort. Inſtead of this retort, in the diſtillation of ſome ſubſtances, 
may be ſubſtituted an iron pot with a ſtone-ware head, the neck of which is 
to be inſerted into the receiver, as in the preſent Figure. 

B, a receiver, with a neck, into which the neck of the retort is to be inſerted; 
and a ſpout at its bottom, through which the diſtilled liquor paſſes into the 
bottle C; and an opening in the fide at D, into which one end of a tube bent 
at right angles is inſerted. The other end of this tube paſſes into a veſſel H, 
open at both ends, the lower opening of which is cloſed with a glaſs topple. 
Through the upper mouth of the veſſel H, one end of another-tube I, bent 
twice at right angles, paſſes, while the other end of this tube is inſerted into a 
bottle F, and immerſed in the water or other fluid contained in that bottle. 
The crooked tubes are fitted into the mouth of the veſſel H by means of a cork, 
in which are two ſemicircular notches, through which the tubes paſs, and 
by lute. | 1 F 

The tube which paſſes into the bottle F is fitted into the mouth of this 
bottle by means of a cork, in which is a ſemi- circular notch. This mouth of 
the bottle F is not cloſed with lute. 725 r 

The vapor that is raiſed from the ſubſtance expoſed to heat in the retort 
aſſes into the receiver B, where part of it is condenſed, and flows into the 

ttle C, while the reſt of it paſſes through the tube at D, into the veſſel H. 
From this veſſel, the vapor that ſtill remains uncondenſed paſſes through the 
crooked tube 1, into the water contained in the bottle F, by which it is all con- 
denſed excepting ſome elaſtic air, which is extricated in almoſt all diſtillations. 
This elaſtic air riſes through the water, and eſcapes at the ſemi-circular notch 
of the cork in the mouth of the veſſel, which is therefore not accurately cloſd 
by lute. | Es Er 
* moſt diſtillations, a quantity of air, is abſorbed at different times during 
the proceſs : and in this caſe the external air will preſs on the; liquor in the 

bottle F, and force it through the tube I into the veſſel H, from which it may 
be taken by opening the ſtopple L. 3 1, ee ont | 
1 2 The 
4 


( 867 ) 


The uſe of the veſſel H is to receive the liquor that may be thus raiſed from 
the bottle F, and to prevent it from paſling into the receiver B, and from 
thence into the bottle C, where it might ſpoil the diſtilled liquor. 

Mr. Woulfe, in the above-mentioned Philoſophical Tranſaction, relates 
ſeveral experiments made with this apparatus, from which the utility of this 
method of condenſing vapors by making them paſs into water, or ſome other 
fluid ſuited to the nature of the liquor dittilled, appears. | 

Thus, by diſtilling twelve pounds of ſal ammoniac with quicklime and two 

allons of water, he obtained eight pounds and a quarter of volatile alkaline 
ſpirit ſufficiently ſtrong to make eau de luce, which were collected in the bottle 

Joined to the receiver z and upon _— two other gallons of water, he obtained 
ſeven pounds of weak volatile alkaline ſpirit. The water contained in the bottle 
F, which was ſix quarts, received an encreaſe of 2+ lb. in weight from the 
vapor condenſed in it; and from experiments made to compare the ſtrength of 
the alkali thus condenſed by the water with that of the ſtrongeſt alkaline liquor 
firſt obtained, and which we have ſaid was fit for making eau de luce, it was 
found, that the ſtrength of the former was to that of the latter as 140 to 76: 
hence the quantity ſaved by this apparatus was nearly equal to five pounds of 
volatile alkali ſufficiently ſtrong for making eau de luce. Mr. Woulfe oblerved 
a ſingular difference betwixt the alkaline liquor collected in the bottle joined to 
the receiver, and that which was condenſed in the water in the bottle F, namely, 
that a conſiderable heat was excited by mixing the latter alkaline ſpirit, bur 
not the former, with vitriolic acid. 

Another experiment is related, of the diſtillation of twelve pounds aver- 
* of common ſalt with an equal quantity of oil of vitriol diluted with 
7 Ib. of water. In this operation 9 lb. 5 102 of ſpirit of ſalt were collected in 
the bottle C, and 6 lb. 12 402. of the ſame ſpirit were condenſed in fix quarts 
of water in the bottle F. The reſiduum weighed 18 Ib. 6 oz. Hence in this 
operation there was a loſs of eight ounces, or „th part of the whole, moſt of 
which probably was elaſtic air. The ſtrength of the acid condenſed in the water 
was found, by experiment, to be to the ſtrength of the acid collected in the 
bottle C, as 200 is to 109. Theſe vapors, condenſed in water, were found to 
be mors concentrated when the diſtillation was conducted lowly than when it 
was haſtened. It appeared alſo, that the moſt concentrated portion of the acid 
of ſea-ſalt is the moſt volatile, and that its ſtrength was to that of vitriolic acid 
(the ſpecific gravity of which was to that of water as 24 to 13), as 44 + to 31. 
Experiments alſo ſhewed, that this vapor of ſpirit of ſalt condenſed in water 
contained no vitriolic acid, although the ſpirit collected in the bottle C did 
contain ſome of that acid. 

The ſame ingenious chemiſt formed a marine ether by applying the vapor of 
rectified ſpirit of wine to this very concentrated vapor of marine acid, and 
by condenſing the united vapors in ſpirit of wine. This he effected by a well 
contrived apparatus, The necks of two retorts, one of which contained the 
ſpirit of wine, and the other the ſea-ſalt and vitriolic acid, from which the 
marine acid was to be diſtilled, opened into one receiver, where the vapors 
met: from this receiver the vapors paſſed through a tube into ſpirit of wine 
contained in a bottle; and thoſe which were not there condenſed paſſed through 
another tube into ſpirit of wine contained in a ſecond bottle. By a further 
8 58 2 diſtillation 
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diſtillation and cohobation, with ſlaked lime, of the ſeveral liquors collected in 
the receiver and in the ſpirit of wine in which the vapors were condenſed, a 
very ſubtle penetrating ether was produced. Mr. Beaume had tried to procure 
a marine ether by uniting the vapors of the marine acid, and of ſpirit of wine 
_ he failed, . becauſe he did not uſe an vffectual method of condenſing 

e vapors. 

Mr. Woulfe did not find that much advantage was gained by this method 
of condenſing vapors in water, in the diſtillation of the nitrous acid from nitre 
mixed with vitriolic acid, excepting that thus the noxious fumes are prevented 
from hurting the operators. 

He thinks his propoſed method of condenſation may be applicable to the 
diſtillation of vitriolic acid, the ſulphureous fumes of which are difficultly con- 
denſible ; to the rectification of phoſphorus, the vapor of both which ſubſtances 
ought to be condenſed by means of water; to the rectification or diſtillation of 
vitriolic ether, the vapors of which ought to be condenſed in ſpirit of wine; and, 
laſtly, to many other diſtillations. | 


PLAT-E H. 


FIG 1. An Es8ay or CueziLing Furnace. This figure and the following 
deſcription of this furnace are copied from Cramer's Art of Aſaying. See Dr. 
Mortimer's Engliſh Edition, p. 75. ; 

»The aſſaying furnace is made in the following manner: 1. Make with 
iron plates a hollow quadrangular priſm, eleven inches broad and nine inches 
high (a a, 5 5), ending at top in a hollow quadrangular pyramid (þ , cc), 
ſeven inches high, terminating in an aperture at top ſeven inches ſquare. This 
priſm muſt be cloſed at bottom with another iron plate, which ſerves as a 
baſis or bottom to it (as). 2. Near the bottom make a door (e) three inches 
high, and five inches broad, that leads to the aſh-hole. 3. Above this door, 
and at the height of ſix inches from the baſis, make another door (/), of the 


ure of a ſegment of a circle, four inches broad at its baſis, and three inches 
and a half high in the middle. 4. Then faſten three iron plates on the fore- 
part of this furnace ; let the firſt of them (g g), eleven inches long and half an 
inch high, be faſtened, fo that its lower edge ſhall reſt againſt the bottom of 
the furnace, with three or four rivets, and in ſuch a manner, that there may be 
between the upper edge of the ſaid | and the ſide of the furnace a groove ſo 


wide, as that the ſliders of the lower door (æ &) may be put into it, and freely move 
backwards and forwards therein : theſe muſt be made of a thicker 2 
The ſecond iron- plate (+ Y), eleven inches long, three inches high, and per- 
fectly parallel to the — ng muſt be faſtened in the ſpace between the 


two doors, in ſuch manner, both the upper and the lower edge of — 
orm 
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form a hollow groove with the ſide of the furnace, One of theſe grooves, 
which is turned downwards, ſerves to receive the upper edges of the ſliders 
that ſhut the lower door (No. 2.) The other, that turns upwards, is to receive 
the inferior edges of the ſliders of the ſmall door above (No. 3). The third 
late (i i), which is like the firſt, muſt be rivetted cloſe above the upper door, 
in ſuch manner, that it may form a groove turning downwards, and contiguous 
to the upper edge of the upper door (No. 3.). 5. In order to ſhut both doors 
(No. 2. and 3.), you muſt adapt to each of them two ſliders made of jron- 
plates, that may move within the above-mentioned grooves (& &, II); but the two 
ſliders belonging to the upper door (No. 3.) muſt have each a hole near the 
; that is, one a ſmall hole one fifth part of an inch broad, and one inch 
and a half long (n); and the other a ſemi-circular aperture, one inch high and 
two inches broad (n). Let, beſides, each flider have a handle, that they may 
be laid hold of when they are to be moved. 6. Moreover, let five round holes, 
one inch broad, be bored in the furnace, two of which muſt be made in the 
fore-part of the furnace (o o), two others in the back-part, all at the height of 
five inches from the bottom, but three inches and a half diſtant from each fide 
of the furnace; and, finally, a fifth hole (p), at the height of one inch above 
the upper edge of the upper door (F). 7. In ſhort, let the inſide of the furnace 
be armed wirh iron-hooks, jetting out half an inch, and about three inches 
diſtant from each other, to faſten the lute with which the furnace is to be 
covered over within, 8. Let then an iron, moveable, hollow, quadrangular 
yramid (q), three inches high, be adapted to the upper aperture (d) of the 
— at the baſis ſeven inches broad, ending upwards in a hollow tube (7), 
three inches in diameter, two inches high, almoſt cylindrical, though ſome- 
what convergent at top. This prominent tube ſerves to ſupport a tunnel or 
flue, which is almoſt cylindrical, hollow, made of iron-plates, and two foot 
high, and which, when a very ſtrong fire is required, is put perpendicularly 
upon the ſhorter tube, in ſuch manner, that it enters cloſe into it, one inch and 
a half, or two inches deep, and may again be taken off at pleaſure, when there 
is no need of ſo ſtrong a fire, But this pyramidal cover (q) muſt beſides have 
two handles (s 5) adapted to it, that it may be laid hold ot, and thus be taken 
away or put on again: and that this, being put on the aperture (4) of the 
furnace, may not be eaſily thrown down, let an iron plate be rivetted to the 


right and left upper edge of the furnace (c c), and be turned down towards the 


inſide, fo as to make a furrow open before and behind, into which the lateral edges 
of the cover may enter and be faſtened, and at pleaſure be moved backwards 
and forwards, whenever it muſt be put on, or moved. 9. Let a ſquare ledge, 
made of a thick iron-plate, be faſtened at top of the upper edge of the lower 
door (e); this is deſigned te ſupport the grate and the lute : but it mult be 


made of two pieces, that it may be eaſily introduced into the cavity of the 


furnace. Thus you will have an affay-oven, which muſt afterwards be covered 
over on the inſide with Jute. This 2 are to do as follows: 
That the fire may be better con 


by growing red-hot, the whole inſide of the furnace muſt be covered over with 
lute, one finger or one finger and a half thick. The lute fit for this is made 
of a maſs of clay mixed with ſand, and moiſtened with three or four times as 

| much 


ned, and that the iron may not be deſtroyed 


. 2 1 — 4 a 
. ———— — . 


(6870) 


much of ox · blood diluted with water . But before you cover the inſide of 

our furnace with this lute, you muſt firſt put within the furnace ſmall iron 
. equal in length to the diameter of the oven, quadrangular, priſmatical, 
half an inch thick, having their extremities ſupported by a ſquare iron ledge, 
and three-fourths of an inch diſtant from each other; and you muſt faſten them 
ſo, that their flat ſides may be oblique with regard to the tranſverſe ſection of 
the furnace, and that the two oppolite angles may look one upwards and the 


other downwards; the bars muſt not be laid flat, but edge-ways, by which 


ſituation you hinder the aſhes of -the fuel of the fire from being detained too 
long berween the interſtices of the ſaid iron-bars, and from making an obſtruc- 
tion that would oppoſe the free draught of the air. The furnace being then 


covered over with lute, and dried u 


by a gentle heat, is at laſt fit for doci- 


maſtical operations, and eſpecially for ſuch as muſt be performed in the 


 aſſay-oven, 


If then an operation is to be made in the furnace hitherto deſcribed, you muſt 
let through the four lower holes above deſcribed, of the furnace (o o) placed 
before and behind, and directly oppoſite to each other, two iron-bars one inch 
thick, and long enough that their extremities on every ſide may jut out of the 
holes a ſmall matter. Theſe ſerve to 22 the muffle and its bottom (See 


Pr ATE I. FIG. 9.) . You then introduce t ö 
of the furnace (d), and place it upon the above-deſcribed iron- bars, in ſuch 


e muffle through the upper aperture 


manner, that the open fore- ſide of it be contiguous to the inward border of the 


upper door (F). The fuel of the fire is introduced through the top of the fur- 


nace (d); the cover of which, on this account, muſt be moveable and not very 
heavy (q). The beſt fuel for the fire is charcoal made of the hardeſt wood, 


eſpecially of beech, broken into ſmall pieces of the bigneſs of an inch, where- 


with the muffle muſt be covered over ſome inches high. We then reject larger 
bits of coals, becauſe they cannot fall through the narrow interſtices, between 
the ſides of the muffle and thofe of the furnace, and cannot of courſe ſuffi- 


* ciently ſurround the circumference of the muffle. Whence it happens, that 


there are on every ſide places void of fuel, and the fire is either not ſtrong 


* The beſt lute, and eaſieſt to be had at 
London, is a ſort of clay called Windſor 
loam, which muſt be mixt pretty ſliff, and 
preſſed into the inſide of the furnace, firſt 


' wetted with water; and when the clay be- 


= to dry, it muſt be beat down cloſe to the 
1 


ſides with a wooden mallet; then the uneven- 


neſs and cracks filled up with freſh clay ſome- 


. what moiſter, ſo as to be made ſmooth and 


even with a trowel, and then left to dry 

gently ; and if any cracks happen, they mult 

again be filled up. Note of Dr. Mortimer. 
Stourbridge clay, tobacco- pipe clay, or 


any other pure clay that is not fuſible by fire, 
may be uſed for this purpoſe. But .28 freſh 
clay ſhrinks and cracks very much in drying, 
it ought to be mixed with an equal quantity 
or more of coarſe white ſand, or of burnt 


clay groſsly powdered. Thus one part of 
Stourbridge clay, one part of coarſe white 
ſand, and one part of Stourbridge bricks 
groſsly powdered, being well mixed together, 
make a good Jute ſor lining the inner ſurfaces 
of furnaces. To prevent the iron plates of 
the furnaces more effectually from calcination, 
their inner ſurfaces ought to be covered with 
a coating of charcoal-powder formed into a 


. maſs or paſte, with as much freſh clay and 
water as are (ſufficient for that purpoſe ; and 


when this coating is dry, the above men- 


tioned Jute may be applied. During the dry- 


ing the lute ought to be daily beat with a 
mallet, that the ſpaces left by the ſhrinking 
of the clay may be cloſed, and the lute be 
rendered more compact, 


enough 


} 
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enough or unequal. But if, on the contrary, you uſe coals too ſmall, then a 
great part fall immediately through the interſtices of the grate into the aſh-hole; 
and the tendereſt particles of them turn too ſoon into afbes, and by increaſing 
the heap of aſhes, obſtruft the free draught of the air, which is here greatly 
requiſite. | | 

% A perfe& management of the fire is moſt commonly neceſſary in the per- 
forming of operations in this furnace therefore the reader muſt give attention to 
what follows: If the door of the aſh-hole (e) is quite open; and the ſliders of 
the upper door ( f ) drawn towards each other, ſo as touch one another in the 
middle of the door; and if, beſides, the cover (q), and the funnel adapted to 
its tube (r), is upon the top () of the furnace, the fire will be then in the 
higheſt degree poſſible; though, in the mean time, it is hardly ever neceſſary to 
put the funnel on, except in a very cold ſeaſon : but if, after having diſpoſed 
the furnace in the manner juſt deſcribed, you put red burning coals into the 
open upper door (F) of it, the fire is ſtill more increaſed thereby: however, this 
artifice is never, or very ſeldom, neceſſary. When you ſhut the _ door with 
only that ſlider that has a narrow oblong hole in it (mn), then the heat becomes 
a little leſs; but it diminiſhes ſtill more when you ſhut the door with the other 
ſlider that has in it the ſemi-circular hole (u), which is larger than that of the 
firſt ſlider: nay, the heat again is. leſs when you take away the funnel put at 
top of the cover : finally, the door of the aſh-hole being either in part or totally 
ſhut, the heat is ſtill diminiſhed, becauſe the draught of the air, fo neceſſary to 
excite the fire, is thereby hindered : but if, beſides all theſe, you likewiſe open 
the upper door quite, then the cold air, ruſhing into the muffle, cools the 
bodies put under it, that -are to be changed, to a degree never hy” in any 
operation, and ſuch as will entirely hinder the boiling of lead. It, during the 
operation, the fire begins to decay, or to grow unequal, it is a ſign that there 
are places void of coals between the ſides of the furnace and thoſe of the muffle; 
therefore, in this caſe, you muſt ſtir your coals on every ſide with an iron-rod, 
which is to be introduced through the upper hole (p) of the furnace, that 
they may fall together, and thus act in a proper manner and equally. : 

© However, you are to obſerve concerning the regimen of the fire juſt 

deſcribed, that though the apparatus is made with all the exactneſs mentioned, 
nevertheleſs the effect does not always anſwer it. The cauſe of which difference 
has moſt commonly its origin in the various diſpoſitions of the air; for as every 
fire is more excited by [coals in proportion as the air, more condenſed, and more 
quickly agitated, ſtrikes them more violently (which the effect of bellows 
plainly ſhews) ; it thence appears, that in warm and wet weathers, when the 
atmoſphere is light, the fire muſt be leſs efficacious in furnaces; that likewiſe, 
when ſeveral furnaces, ſituated near each other, are burning at the ſame time, 
the fire is in part ſuffocated; becauſe the ambient air is thereby rendered more 
rare and lighter. The ſame effect is produced by the ſun, eſpecially in ſummer- 
time, when it ſhines upon the place where the furnace is ſituated, The atmo- 
ſphere, on the contrary, being heavier in cold dry weather, excites a very 
great fire. IP } 16 wr ; A » g 
Fhhe heat of the fire acts the ſtronger upon the bodies to be changed, as the 
muffle put in the furnace is Jeſs; as the ſaid muffle has more and larger ſegments 
cut out of it; as the ſides of this muffle are thinner; in ſhort, as there are more 
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.vefſels placed in the hinder part of the mufflez and on the contrary. In 
this caſe, when many of the conditions requiſite for the exciting of fire 
are wanting, then indeed the artificer, with all his {kill, will hardly be able to 
excite the fire to a ſufficient degree, in order to perform operations well, in 
common aſſay-ovens, even though he uſes bellows, and puts coals into the up 
door of the furnace. For this reaſon, I have put the grate almoſt three inc 
below the muffle, leſt the air, ruſhing through the aſh-hole, ſhould cool the 
bottom of the muffle, which happens in common aſſay-ovens; and again, that 
the ſmaller coals, almoſt already conſumed, and the aſhes, may more eaſily fall 
through the interſtices of the grate, and the larger coals ſtill fit to keep up 
the fire be retained. Finally, I have added the above-mentioned funnel, that 
the blowing of the fire being, by means of it, increaſed as much as poſſible, 
this might at laſt be carried to the requiſite degree; for the fire may always 
be diminiſhed, but not always be increaſed at pleaſure, without the aſſiſtance 
of. a proper apparatus.” 

Fic. 2. This figure repreſents a furnace called an ATHanor. Gee 
ATHawnor. This figure and the following deſcription are copied from Cramer”s 
Art of Aſſaying. * This furnace is uſed for the diſtillation of acid ſpirits, for 
calcinations, cementations, &c. As theſe operations require a long and con- 
ſtant fire, an athanor is uſeful, becauſe it can contain as much freſh fuel as 
will keep up the fire for many hours together, and admits of a different, an 
accurate, and moſt conſtant regimen of the fire. 

Let then, 1ſt, a ſmall ſquare hollow tower (a 4 à a) be conſtructed of ſuch 
ſtones, (or of bricks made of Stourbridge clay, or Windſor loum, ] as may reſiſt 
the fire; let the ſides of it be fix inches thick, and forming a ſquare cavity 
within, of ten inches on each fide (þ Y. The height of it is determined 
according as it is to keep up the fire long, without any addition of new fuel : 
five or ſix feet are moſt commonly ſufficient. 2. At the bottom of this tower 
| make an opening (c), ſix inches broad, and as many inches high ; hang to it 
an iron door, being on every fide one inch broader than the opening, and 
ſuch as may ſhut it very cloſe; for which purpoſe the external edge of this 
opening muſt be excavated all round in ſuch manner, that it may form a groove 
one inch broad, into which the edges of the door may be received. 3. At 
the diſtance of ten inches from the bottom of the tower, pur a grate (d), made 
of priſmatical, quadrangular iron-bars, one inch thick, and three quarters of 
an inch diſtant from each other: let alſo each of theſe iron bars be ſo ſituated 
with regard of the tower, that the two oppoſite acute edges of each may look 

perpendicularly, one downward, the other upwards, that, by this means, 
the aſhes may eaſily fall into the aſh-hole. 4. Make above this grate an open- 
ing circular at top (e), fix inches high, ſeven inches broad, that may, as well 
as the aſh-hole (No. 2,) be open and ſhut with an iron-door. 5. Adapt to 
the top of the tower an iron cover (), exceeding the aperture of the 
tower all around two inches, and having a handle, wherewith it may be eaſily 
taken away, and put on agam. Thus you are to make the furnace called in 
Lat o, furnus pri marius. 6. Then cut out in any fide of the tower, for inſtance, 
in the lelt, an oblong ſquare aperture, going up obliquely towards the out- 
lice ( g), four inches and a half high, ten inches broad, having its —— 


G 


inferior edge, one inch and a half, or two inches above the grate (d); that by 
the intervening of this hole, the cavity of this tower may communicate with 
another immediately to be deſcribed. 7. Nearly over- againſt the ſame ſide 
of the tower, make a cavity with ſtones, whoſe inferior part muſt be a hollow 
priſm, (+, b, b, b,) fix inches high, twelve inches broad, ending at top in a 
ſemi-cylindrical arch (i, i,) deſcribed by a radius of fix inches; that by this 
means, the height of the whole cavity may be twelve inches in the middle. Let 
this anterior cavity be totally open, though, when requilite, it is to be ſhut 
very cloſe with an iron plate (&, &,) — inward ſurface is to be conſtructed 
in the ſame manner as is preſcribed for the ſliding door of the melting furnace, 
(Fi. 4,) and then luted two inches thick within. Moreover, let there be in 
the middle of this plate, a round hole, four or five inches in diameter, and 
let the circumference of this hole have an iron cylindrical border made to it, 
and prominent within; that by means of it, the lining of lute within may be 
ſupported, and kept from falling down eaſily. Let a notch one inch broad, 
and two inches deep, be made in the outward circuit of the aperture of this 


cavity, to receive the extremity of the plate that ſhuts the aperture. The hole 


of this plate, either is ſhut with a ſtopple, or ſerves to pals the neck of the 
retort through. This plate likewiſe is faſtened with two bolts (u, ,), 
to be put horizontally with iron hooks (o, o, 0, e,) driven into the wall near the 
edge of the aperture, fo that one bolt may faſten the upper part of the plate, 
— the other the lower. 8. It is moreover proper, that the ſquare aperture 
(g. g.) through which the fire enters from the tower into the cavity hitherto 
deſcribed (No. 7.), may be ſhut and opened at pleaſure with an iron ſlider: 
for if this is not done, an exceſſive fire, employed ſometimes by an unex- 
perienced hand, cannot be ſo eaſily checked. For this purpoſe, let a ſlit half 


an inch broad, and eleven inches long, be left in the wall that conſtitutes the 


upper part of the cavity (No. 7,), and is contiguous to the tower; ſo that ic 
may exceed the length of the ſquare aperture (g, g.) a ſmall matter on every 
fide, and reach before and behind into the ſmall groove, going down along 
the perpendicular ſides of the faid aperture, (g, g.) and retain the iron-ſlider 
to be put into it to keep it ſteady, However, let this iron-ſlider be fix lines 


thick, eleven inches broad, and five inches high; and let a couple of ſmall 


iron-chains (p, p,) be faſtened on each ſide of its upper edge, wherewith the 
ſlider may be lifted up and let down again. Therefore, let a couple of ſtrong 
iron-nails be drove into the contiguous wall of the tower, perpendicularly over 
thoſe places in which the ſaid ſmall chains are faſtened to the iron-ſlider 
that any of the links of the chains may be ſuſpended on them at pleaſure. 
Moreover, let the _ edge of the ſlit above deſcribed be entirely ſhut up with 
ſtones and cement, leaving ay two ſmall holes through which the ſmall chains 
may be paſſed. On the left of this cavity (No. 7.), and at the diſtance of eight 
inches — the bottom of it, let a ſquare (4, 2, 9, f.) chimney or funnel be 
erected with bricks, three inches and a half in the clear, four foot high, and 
a ſmall matter convergent upwards, fo that the diameter of it at top may ve three 
inches. This funnel muſt be contrived to be ſhut cloſely with an iron-ſlider, 
having a handle to it (r, r,) which flider muſt move freely between a double 
iron ſquare frame faſtened in the walls of the funnel, at ſuch a height from the 
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hearth as ſhall ſeem convenient to any artificer, 10. Below this chimney, let 
a ſquare aperture be made, like the foregoing (No. 6, g, g,), leading obliquely. 
up- to the bottom of another cylindrical cavity, (a, u, u, u,) which is eight 
inches deep, deſcribed by a radius of fix inches, open at top, and there con- 
verging inwardly into a border one inch thick, and fix lines broad, deſigned 
to ſupport an iron-pot, Likewiſe, cut in the anterior wall of this cavity, 
and at the upper part of its mouth, a ſegment two inches and a half deep, 
five inches broad, and ſtooping forward (v, v,) to receive the neck of 


the retort. 11. To this cavity (No. 10.) belongs an iron-por (, ,) eleven 


inches broad, and about nine inches deep, which muſt be encompaſſed with 
an iron ring (x, x,) one inch broad, and faſtened at the diſtance of one inch 
and a half trom the upper end of the 2 Let a ſegment (y) be likewiſe cut 
off the upper edge of this pot, which ſegment muſt be four inches and a half 
deep, and five inches broad: the iron-ring juſt deſcribed muſt be bent all 
round the edges of this ſegment. 12. Over-againſt the aperture (t, t,) which 
communicates from the firſt cavity (No. 7.) into the ſecond (No. 10.), let 
another ſuch aperture (z) be made, two inches diſtant from the bottom of 
the ſecond cavity (No. 10.) perfectly like the foregoing (g, g, t, t,) and 
communicating obliquely upwards with a third cavity (1, 1, 1, 1,), like and 
equal to the ſecond cylindrical cavity (u, u, u, u,); that the fire may paſs 
from the latter into the former. 13. In the hinder part of the wall which 
makes the aperture juſt mentioned (z), let a chimney like the foregoing 
(2, 9, 9. 4+), and of the ſame height (2, 2, 2, 2,), be erected, which may be ſhut 
with a ſlider like that (3). 14. Finally, on the left ſide of the third cavity 
let an aperture be made in the ſame manner (4), and like the foregoing ones 
(gg tt 2); more remote however from the bottom of the cavity, without a 
paſſage at the other extremity, and communicating only with the cavity of the 
third chimney (5, 5, 5,), which muſt be erected in the fame manner as the two 
foregoing ones (q, 9, 9, 9. 2. 2, 2, 2,). Thus you will have a furnace very pro- 


per for a great many operations. 


„We are now to ſpeak of the uſe of the atharor juſt deſcribed; and chiefly 
to mention, to what operations each of its parts ſerve in particular, and then 
how the fire may and muſt be governed in it. 1. You mult pur at the upper 
arched door (e) of the tower, a ſemi-cylindrical muffle twelve inches lon 
which muſt be introduced through the door: which for this reaſon muſt be of 
ths ſame height and breadth as that door, three quarters of an inch thick, and 
open behind, being ſhut there by the hinder part of the athanor, as far as 
which it muſt reach, For this purpoſe, a tile muſt be ſet upon the grate (d) 


to ſupport the muffle, Let allo this muffle have {mall pieces cut out near its 


baſts, as common afſay-muffles. You may put under this mufffe your cement 
pots, or ſuch bodies as muſt be calcined with a long and violent fire; which 
can be done without a muffle, though not fo neatly. 2. In the firſt chamber 
(4, B, by b, i, i,) you may make the moſt violent diſtillations with an open 
fire: for-retorts or large veſſels are introduced into it, after you have taken 
away the door (E, &, &,) and are put either upon the hearth itſelf of this chamber, 
er upon a particular ſupport of ſtone. But you mult place thele veſſels in ſuch 
manner, that their necks may eaſily paſs through the hole of the door, when 
| Put 
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put on again: for which purpoſe, they chuſe a ſupport ſometimes higher, 
ſometimes lower, according to the different heights of the veſſels. When atter- 
wards the door is put on again, and faſtened with both its bolts (u, »,), you 
muſt cloſe with lute all the chinks which lie open about the neck of the 
veſſel, and between the edges of the door and the entrance of the chamber. 
Then you apply to-the neck of the veſſel a cylindrical fegment, ter or more 
inches long: by means of which the heat and the boiling vapors coming forch 
are gradually diminiſhed ; left the recipient, which is always choſen a glafs 
veſſel, ſhould ſplit. The recipient, which muſt be united with the other orice of 
the ſaid ſegment, is ſupported either by the pavement, or by a certain kind of trivet, 
the conſtruction of which is ſuch, that it may be ſer lower or higher by means 
of three ſcrews. 3. In this ſame chamber, inſtead of diſtillations, you may 
alſo make cementations, calcination, &c. in which caſe the round hole of the 
iron-plate may be ſhut and again opened with a ſtopple, that one may view 
the inſide. 4. The ſecond and third cavities (u, , u, u. 1, 1, 1, 1,) ſerve chiefly 
to ſuch operations as are made in baths [or beds] of ſand, aſhes, or filings. For 
inſtance, you put into each of theſe cavities a por, (v, v,) and you itop with 
thin lute or with ſand, which muſt previouſly be moiſtened, the lit between the 
iron-ring (x, x,) and the border of the cavity, upon which this ring reſts. 
5. Beſides, you may alſo make in theſe two cavities, diſtill- tions by a rever- 
berating fire, as — firſt: only the fire is leſs violent in theſe, though 
ſufficient to extract aqua fortis. You then take out the iron-pot (v, v,) and 
inverting it, you put it upon the mouth of the chamber; ſo that the brim of 
the pot, being the depth of one inch and a half above the iron- ring (x, æ,) 
wherewith this pot is ſurrounded, may be received within the mouth of the cavity, 
and to that the ſegment cut in the pot (y) may, together with the ſegment cut 
out from the ſide of the cavity (v, v,) form a hole to let the neck of the veſſel 
through. 6. All the apparatus being thus ready, you firſt introduce through 
the top of the tower (5, b, b, b,) a few burning coals; and put upon them ſome 
of the unkindled fuel of the fire; that the cavity of the tower may, accord- 
ing as it is thought neceſſary, be filled either entirely or only in part. Then 
with all ſpeed you put upon it the iron-cover (/, and ſtre the border of this 
on the outſide with ſand or aſhes, which you preſs gently with your hands: 
for if you ſhould neglect this point, all the fuel contained in the tower would 
be kindled, and may endanger ſetting the houſe on fire. 

We ſhall here annex a few general rules concerning the regimen of the fire 
in this furnace: for it is hardly neceſſary to explain all particulars, fince prac- 
tice will eaſily hint them to ſuch as ſhall be ever ſo little acquainted with 
Chemiſtry. The fire may be made very ſtrong, in the firſt chamber, (5, G, B, b, i, i,) 
when the door of the aſh-hole (e), and the funnel (2, 9, 9, g,) of the chamber 
is quite open, and when the 1ron-ſlider ſuſpended with chains (6. p, p,) does 
not hinder the. fire from paſling freely from the tower into this cavity. But 
the cloſer the funnel is ſhut, together with the door of the aſh-hole, the more 
the violence of the heat diminiſhes : and this will be ſoon effected, if the iron- 
ſlider ſuſpended with chains is let down in part: for the fuel contained in 
the tower burns at leaſt as high as the ſpace between the lower edge of the 
iron- ſlider and the grate (4). Obſerve beſides, in thoſe overations wherein the 
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tound hole of the door is ſtopt with a plug, that when the ſtrongeſt fire is 
required, this hole rouſt not be kept long open; becauſe the air ruſhing 
violently through it, ſoon cools the bodies put into the cavity, The operations 
above-mentioned may be performed in the ſecond and third chamber, in, and 
at the ſame time, and with the iame fire, as they are in the firſt chamber; for 
the fire penetrates from the firſt cavity into the — and increaſes when the 
funnel (2, 2, 2, 2,) erected on it is opened: but before you do this, the funnel 
of the firſt cavity muſt be ſhut as much as that of the ſecond is opened. By 
the ſame means, you may hinder the fire, which ſerves for the operations made 
in the two firſt cavities, from going out through the funnels, and you force 
it out, on the contrary, through the third cavity and through its funnel (5, 5, 5,); 
that it may alſo act upon the bodies placed in that cavity. For the more the 
funnel erected upon the third cavity is open, the more one or even both funnels 
of the other two cavities mult be cloted : thence it is plain, that you cannot kindle 
the ſtrongeſt fire in the third cavity, unleſs there be one equally ſtrong in the 
other two; and that, on the contrary, the heat in the third cavity may be ren- 
.dered leſs, by cloſing its funnel ; though it be violent in the others. The ſame 
is true of the ſecond cavity, with regard to the. firſt. Finally, you cannot 
make the ſtrongeſt fire under the muffle placed within the upper door (e) of 
the tower, unleſs you have an equal fire in the firſt cavity, which fire may con- 
ſequently be increaſed, by ſhutting the door quite againſt the muffle (e), and 
diminiſhed by opening it; there being mean while an equal heat in the firſt 
chamber, and in the following ones. The reſt will eaſily be learned by 
practice.“ 8 
Fic. 3. A REvERBERATING FURNACE. 

| a, The aſh-hole door. 

5, The fire place door. 

c, c, c, c, Regiſters. \ 
d, The dome or reverberatory. 
e, The conical funnel. 
J, The retort in the furnace. 

g. The receiver. = 

y 5, B, Iron bars to ſuſtain the retort. 

FIG. 4, 5, 6, 7, and 8, repreſent a MeLTinG Furnace. Theſe figures 
and the following deſcription of this furnace are copied from Cramer's Art of 
Aſſaying Metals. | 
he melting furnace is made of iron-plates, the inner ſurfaces of which 
are covered with E The cavity of it may be formed according to an elliptical 
mould. 1ſt, Make an hollow ellipſis, the focus's 12 inches aſunder, and the or- 
dinate 5 inches long; cut it off in both its focug's, that it may aſſume the figure. 
(Fig. 4,). 2dly, Then make in this hollow body, and near its lower aperture, 
tour holes, eight lines in diameter, and directly oppoſite (c, c,). gdly, Then 
faſten two flat iron- rings (d), almoſt one inch and a half broad, at both the 
upper and the lower inward edge of this oval cavity; and fill the infide of it with 
ſmall iron-hooks, jutting out about ſix lines, and three or four inches diſtant 
from each other. Theſe, together with the rings juſt mentioned, ſerve to 


faſten the lute. Thus will the body of the furnace be made: only you muſt 
add 
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add at the outſide two iron-handles (e, e,) to be rivetted on each fide of it, 
that it may be taken hold of and moved. 4thly, Then make the cover of the 
furnace, hic may be formed like the part cut off from the ellipſis {See Jig. g.). 1 
Loet this have an _— (6b) made in it, four inches high, five inches broa4 Y 
at bottom, and four inches at the top; and adapt to this an iron door hung; N 
on hinges to ſhut it cloſe, and having at the inſide a border faſtened to it, 
anſwering exactly to the circumference of the door, and as prominent inwardly 
as the thickneſs of the lute to be applied to it requires: for the fame purpoſe, l 
let ſmall iron-hooks be faſtened to the inſide of the door, which is intercepted” N 
by the ſaid border. And leſt this cover ſhould be burnt within by the force 
of fire, you muſt cover the inſide of it over with the ſame lute mentioned be- 
fore for the aſſay-oven: therefore it muſt be likewiſe furniſhed with a ring \ 
and iron-hooks to faſten the lute ; as was ſaid before, when we ſpoke of the 
body of this furnace. Beſides this, you muſt faften two iron-handles (Fig. 5,. | 
c, c,) on the outſide of this cover. Then a round hole muſt be made in the g 
top of it, being three inches in diameter, prolonged into a hollow tube (4) | 
almoſt cylindrical, and a few inches high, upon which the iron-funnel deſcribed 
may, in caſe of neceſſity, be put after the manner mentioned in the ſame 0 
place where we ſpoke of the aſſay-oVven. 5thly, After this, the lining of both 
the body and cover of the furnace within is made in the ſame manner above- 
deſcribed. Moreover, you muſt make for this furnace two moveable bot- 
toms, viz. one to receive the aſhes, and admit the air; the other to ſerve 
for reductions. The firſt is made with an iron- plate, formed into a hollow 
cylinder, open at top, and to be ſhut at bottom with an orbicular iron- plate, 
as with a baſis, five inches high, and of ſuch a diameter, as that it may 
receive the inferior orifice of the body of the furnace { Fig. 4,) the depth of half 
an inch (See Fig. 6.): therefore let an iron-ring (c) half an inch broad, be 
faſtened on the inſide of the ſaid bottom, and at the diſtance of half an inch. 
from its upper border, to ſupport the body of the furnace put into it. Again, 
let this bottom have a ſquare door, four inches high, and as many inches 
broad, that may be ſhut cloſely with a door hung on hinges, that you may 
by means of it increaſe or diminiſh the draught of the air, and thus govern the 
fire at pleaſure. Then, on the left fide of this door, and at about half the 
height of this bottom part, let a round hole (d) be made, one inch and a half 
in diameter, to admit the pipe of the bellows when need requires. Next to- 
this, let another bottom part be made of the ſame matter and figure as the 
foregoing : let it be likewiſe of the ſame diameter, but two inches higher, fo 
that it may be of the height of ſeven inches. Likewiſe let it have round it 
a like iron-ring below its upper border, to ſupport the body of the furnace 
to be received in it. But let a hole two or three inches broad, and one inch 
high (Fig. 7. c.), be cut out juſt below the ring in the ſide of this bottom part; 
then let another round hole be made in the left ſide of this firſt hole, fit to 
admit the pipe of the bellows (4). Further, let another round hole like the 
foregoing (e) be made on the right, and at the diſtance. of one inch from the 
bottom: then let the whole inſide of this bottom-part (the part above the ring 
excepted) be overlaid with lute, and a bed be made at the bottom, of a figure 
like that repreſented by the line (J, g, b,). The matter of which this is made 
19+ 
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is common lute pulveriſed, paſſed through a ſieve, and mixed with ſuch a 
quantity of duſt of charcoal, ſifted in the ſame manner, ſo that the mixture 
being moiſtened and preſſed down, may at leaſt be lightly coherent. Of this 
matter preſſed on the bottom of the botrom-part a bed is made, like a ſegment 
of a ſphere, having in the middle a ſmall cavity ſomewhat lower, and made 
extremely ſmooth, after the manner mentioned before when we ſpoke of large 
aſh-veſſels or teſts. 

T his furnace is chiefly fit for fuſions, which may be made in it with and 
without veſſels. When you are to melt with a veſſel, put the body of the 
furnace (Fig. 4.) upon the firſt bottom (Fig. 6.), that has a door to it to open on 
hinges z introduce two iron-bars through the holes of the furnace (Fig. 4. c, c); 
put upon them the iron-grate, which you are to introduce through the upper 
mouth of the furnace: then put in the middle of this grate a brick or ſquare 
tile, very ſmooth every where, warmed, and perfectly dry: otherwiſe, the 
veſſels put upon it, eſpecially the large ones, are eaſily ſplit by the moiſt 
vapors coming out of it in the operations. Let the height and width of this 
fone be a ſmall matter broader and higher than the bottom of the crucible or 
pot to be ſet upon it; for if it were leſs high, the bottom of the veſſel could 
not be ſufficiently warmed; and if it were leſs broad, the veſſel might eaſily 
fall from it: then put upon this tile the veſſel containing the matter to be 
melted, and ſurround it immediately with coals on every fide, which muſt 
be ranged according to the method preſcribed before, in our deſcription of the 
aſſay- furnace: then you govern the fire, by opening and ſhutting the door of 
the aſh-hole (Fig. 6. 5) : you excite it by putting the cover (Fig. 5.) upon the 
body of the furnace; and if, beſides, you put a funnel upon the cylindrical 
mouth (d) of this cover, the melting fire becomes ſtill more violent: but if you 
moreover introduce the bellows through the hole of the bottom part (Fig. 6. d); 
and the joint of the furnace with the bottom part, and the door of the aſh-hole, 
unleſs it can be ſhut very cloſe, being exactly ſlopt with thin lute | or Windſor 
loam |, the fire thus excited by the blaſt of the bellows is carried to the higheſt 
degree, and far ſurpaſſes that which may be made in a Smith's forge. Another 
advantage of this method is, that the veſſels are not fo eaſily broken, becauſe 
the blowing of the bellows cannot affect them immediately, and becauſe a fire 
perfectly equal is excited on every ſide, One may eaſily examine with this 
apparatus, how ſtones are affected by the violence of the fire only. Now, if 
you have a mind to perform any operation without a veſſel, and with a naked 
fire; for inſtance, to melt and reduce the calxes or ſcorias of copper, tin, lead, 
and ircn, or the ores of theſe metals; the body of the furnace muſt be put 
upon the other pedeſtal, having a bed in it (Fig. 7.). However, you muſt, 
before this, open with a knife the oblong hole (c), and the round one (d) of 
this bottom part, which are ſtopped with the Jute ſticking to the inſide; then 
you apply at the round hole (4) on the left fide of the bellows, in ſuch manner 
that the nozzle of it, being directed obliquely downwards, may blow ſtrongly 
againſt the bed (% g, 5): by this means, all the aſhes that fall into the bed are 
blown away, and the ſtrength of the fire determined to ſuch a degree, that all 
the melted bodies that fall into the ſaid bed remain in their ſtate ot fulion ; 
and were it otherwiſe, the melted bodies would immediately wax cold, and 
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adhere in grains to the bed, whereas they ought to have melted into one 
regulus. The oblong hole in the fore-part of this bottom-part (c) ſerves to diſ- 
cover, by means of a poker, whether the matter in the bed be melted or not: 
it ſerves likewiſe to oe! away through it whatever might ſtop the bellows, and 
in ſome caſes to take away the ſcoria : then you put firſt coals into the furnace 
one ſpan high, and blow them well with the bellows, to make them burn, that 
the bed may be very hot before the matter to be melted is put into it; for if 
this is not previouſly done, the melted maſs ſeldom runs into a regulus, but 
remains diſperſed among the ſcorias, which ſoon grow hard. The bed being 
well heated, and freſh coals added to the fire, put into it ſuch quantity of the 
matter to be melted as cannot hinder the fire from being carried to the requiſite 
degree; which cannot be determined otherwiſe than by experience : again, put 
freſh coals, and upon them another quantity of the matter to be melted; they 
may be, like frata, one upon another: but if the mals, once melted, could 
not long ſuſtain the ſtrength of the fire, or if you had a mind to melt a greater 
quantity of matter than what can be contained in the bed, you muſt open the 
round tower hole (Fig. 7.e), that you may make a channel paſſing from that hole 
through the lute, and reaching to the ſmall cavity at the bottom of the bed 
(g) : to this hole, at the outſide, apply an earthen diſh like the bed within, or 
any other proper recipient, ſurrounded with burning coals, into which the 
matter melted, running from the bed through the hole (Fig 7. e.), may be col - 
lee, as is repreſented by Fig. 8. 

'Fis 9. A tranſverſe ſeftion of a Fux xv Ack in which Sur rHupx is obtained 
by Adſſtillation from pyrites. In this furnace are placed ten or twelve tubes, one 
of which is repreſented in this ſection (7), lying acroſs the whole breadth of the 
furnace, I heſe tubes are open at both ends. At the —— end, the mineral, 
form which the ſulphur is to be diſtilled, is to be introduced; and then the 
opening is to be cloſed with an earthen ſtopper. The ſmaller end opens into 
a a caſt-iron receiver (8), which receives the ſulphur that is diſtilled or eliquated. 
To prevent the crude mineral from paſſing into the receiver. a ſtar-like piece of 
baked earth is placed in the neck or ſmaller end of the tube, along with the 
ſulphur. Each furnace contains ten or twelve ſuch tubes. Ihe length 
of the whole furnace is therefore evidently much greater than its breadth. 
The tubes are about four fect long, ſomewhat of a conical form, ſix or eight 
inches wide at their Jarger end, and three quarters of an inch at their 
ſmaller end. 

1. The walls of the long ſides of the furnace. 

2. Theath-hole. 
3. The 2 made of bricks. 
4. The fire- place. 


5. The paſſage for the flame to the upper part of the furnace. | 

6. The two walls of the long ſides of the furnace which ſupport the tub es. 

7. A tube placed acroſs the furnace. my 

8. A ſquare caſt-iron receiver. == 

9. Two holes in the roof of the furnace through which the ſmoke eſcapes, 
There are generally ten or twelve ſuch holes in different parts of the 
roof, ſome of which are occaſionally cloſed, Se @ further deſcription of . 
| | Us 
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be furnace, and of mn N of extractinę ſulphur, at the article 
' SMELTING of, QRES. 
* Fig. 10. This figure — a tranſverſe ſection of a Furnace for Poli- 
ING SULPHUR by DiSTILLATION, See SMELTING of OREs. 
1. The foundation of the wall ſunk under — 
2. The ſide-wall. 
The back-wall, 
4. The — 
The | | 
F 6. The — yy 
7. Two holes through which the ſmoke eſcapes. 
8. The inner chamber of the furnace. 
An iron cucurbit or pot. 
10. A neck made of earthen- ware. 
11. The veſſel called the fore· runner. 
12. A receiver. 
13. A banquette or ſtep raiſed to ſupport the fore · runner. In this furnace, 
which is of an oblong ſhape, generally five or ſix ſuch ſetts of diſtilling 
+ veſſels are placed on — re piled " MY 
Fic. 11. Repreſents a quantity of ore up to be roaſte 
1, Two fides or — of the pile. All the ſides of it are covered with 
ſmall ore. 
2. The * of the pile, where holes or cavities are ſeen in which the 
| ſulphur of the ore is collected. 
3. An opening where part of the pile has fallen down, and in which the 
ſulphur is ſeen dro Topping down. 0 
4. A plank to keep off the wind. See SMELTING of ORs, 
Fis. 12. A Section __ the above Pile, 
1. The wood to make the fire. | 
2. Some charcoal for the kindling of the fre. 
3. A channel formed by a wooden tube or 3 
4. The _ lumps of ore. 
5. Small 
6. 2 — iner ore, or duſt of ore. 


c oY 


ES 


9. A A bed of ſifted ore and ſubſtance called vitriol. 
10. The charcoal which is thrown into * caſſe previous to the filling of the 
furnace with ore and fucl, | | 4 
11. 
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11. A mixture of fat earth and charcoal youu with which the furnace is 
repared or lined, 

12. The . with the trace. 

13. The ſeat of the zinc. 

14. The chemiſe. 

15. The wall of one fide of the furnace. 

16. The middle wall of the furnace. 

Fi. 14. Repreſents a longitudinal ſeftion of a RevenszraTorY FunxAcx 
uſed in the ſmelting of ores. See @ deſcription of this furnace at the article 
SMELTING of Ox ES of Corp ER. 

The maſonry. 

. The aſh-hole. 

A — for the evaporation of the moiſture. 

The fire: place. | 

Ihe inner part of the furnace, | 

. A baſon formed of ſand. 4 

The cavity where the melted metal is. 

A hole through which the ſcoria is to be removed. 

The paſſage for the flame and ſmoke, or the lower part of the Akin 
which is to be carried up to a height of about thirty feet. 

A hole in the roof, through which the ore is thrown into the furnace. 
bb Tora is eighteen he t long, twelve feet broad, and nine feet and 
A 

_ Fre, 15. Repreſents the upper plan of the FournACE of which Fic 14. is a 


5 
erer: 


1. T he outer wall. | 
2, The draught-hole communicating with the aſh-hole. 
3. The door through which foſſil coal is thrown into the fire-place. 
4. The place where an opening is made to let the. melted metal flow out of 
N55 the furnace. 
5. Ano ning through which the ſcoria is drawn off. 
6. The baſon made of ſand where the metal lies. 
The fire- place with an iron-grate. 
5. A ſmall wall between the fire-place and the area or baſon, over which 
the flame paſſes. 
Fre. 16. Repreſents the plan of a Rerinixc Furnace for — ſilver or 
copper. See RerininG and SMELTING of OREs of SILVER, 
1. The pillars and walls of the furnace. 
2. The of bricks, about eight feet in diameter. 
3. The baſe of the vault of the furnace. 
4. 13 flame- hole, through which the metal to be refined is intro- 
u 
5. Two holes for the bellows. _ 
6. The hole 2 which the litharge runs eln 
7. The grate on which the fire is made. 
. The of the fire-place through which the wood and faggots uſed as 


fuel are introduced, 
5U 9. A 


| * $82 * | 
9: A vaſab for 45 eien of the refined copper, when that metal is re- 


fined in this kind of furnace. 

10. A paſſage, which is to be occaſionally opened to let the copper flow 

out. 

Fi, 17. Repreſents a longitudinal ſection of the refining furnace, of which 

Fi 16. is a plan. : 

1. The maſonry of the pillars and walls ſurrounding the furnace. 

2. The channels for carrying off the moiſture. | 
3. ther (mall channels which join in the middle of the baſon. 
The baſon made of bricks. 
A bed of aſhes. 
The hollow or baſon in which the metal is melted and refined. 
The great flame-hole. 
The two openings for the entry of the tuyeres of the bellows. 
The vault or dome of the furnace. 
10. The fire- place. 

11. The grate, 

12. The draught-hole. 

13. A hole in the vault, which, being opened, ſerves to cool the furnace. 
- Fi6. 18; Repreſents a faction of an Au MELTING-FuRNACE. 

1. The hy onry. 

2. The grate. -. 

3. The aſb-hole. 

4. The aſh-hole door. 

5. The fire-place and fuel. 

t. A crucibſe or pot containing the metal to be melted, — upon 2 

brick ſupport, and covered with a tile. 

7. A horizontal flue or paſſage through which the flame. paſſes to the 
chimney (8). In this horizontal Que, a brick door opens laterally op- 
polite to the teſt (10). By this means the ſame furnace ſerves both as 
a melting furnace for melting metals in crucibles, and * for the 
operation of teſting or cupellation. A 
8. The chimney. | 

9. The mouth of the formers through which fuel is thrown. This mouth 

z covered with a flone or an iron-plate. 

10, A teſt ſurrounded by ſand. . The flame of the fuel ſtrikes upon the metal 

-. - , © Contained in the cavity of this teſt. 

11. An aperture- through which rhe flame paſſes into the horizontal flue. The 

area of this aperture is from fourteen to twenty- two ſquare inches, 

The dimenſions of this furnace may be ſuited to the quantities of metal to be 
melted. Generally, the area of the plan of the fire- place is from 64 to 144 
ſqware inches, that u, che leagrh ek Ade of the area is from eight to 

- twelve inches. 
Thhis complex furnace is uſeful to refiners of gold and filver : but where the 
teſting part of the furnace is not wanted, as in furnaces for melting braſs or 
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length alſo of this _ may be Arran andi its width made N 2 to that ot 


the aperture '1 * ig; .: 5 
Fic. 19. Thie bg figure *. a verdad rranfrerſe tion of — 


RATORY-FURNACE invented by Schlutter for the proceſs. called eliguatian, by 


which ſilver is ſeparated from copper. See the article ELiQuaTiON. 
1. The maſonry ſurrounding the furnacey excepting the tront (9). 
2. Two walls inclined to each other; covered with the two iron plates . ) 
that ſupport the metal (8) to be eliquated. 
- 3+, The way through which the lead and filver eliquated from the metal 
(8) flows towards a baſon made for! its reception without the furnace. 
4. The inſide of the furnace. 

he aſh-hole. 

The grate and fire- place, from which the flame paſſes towards the plates 
of metal (8), and eſcapes at a chimney in the end of the furnace moſt 
remote from the door of the fue place. 1 2 

. Two plates of iron. 123 rr FR > , 

- Ac lindrical piece of metal c of the c r containing n an 

4 a ets quantity of lead to caule the ellquation. The ſilver and 
lead thus eliquated from the copper, fall down into the cavity (3), and 
flow into a n on the outſide of the furnace. In this furnace ten 
or — 2 cakes or cylindrical pieces of metal are placed parallel 
to each other 


An 


* 


_ 


9. The front of the furnace, through which the pieces of metal ein. 


duced. This front is cloſed with an iron-door lined with clay, the 
length of which is equal to the length of the internal part of the 
furnace. This door may be raiſed by means of „. 
'- when the pieces of metal are to be introduced. | 
Fic. 10. Repreſents a vertical ſection of a Furnace for SmeLTING of 
Ons of Iron. 
4, a, b, b, The height of the b above the level of the ground. 

b, B, c, c, The part of the furnace below the level of the ground. 

HC 4, Shew the height where the great maſs of maſonry terminates, and the 
finaller maſs and thinner walls called bariles begin, 

6 4,4, & 222 walls — ee 

en mouth or upper opening urnace. 

g. g. Sections of the ſanller maG of maſonry. 

* The beginning of the etalage. The ſpace 5 . 6, bereue call th 
charge. 

k, K, The end of the etalage, and the beginning of the work. - 

1, L, 17, and i, 4,-2,- Are ſections of the etalage. 

e, The bottom of the work. 

m, The place where the melted metal and fooria ie unt of the ute. 
The ſcoria flows over the dame (u), and the metal flows at the bottom of the 
dame, and on one ſide of it, through paſſages made octaſionally in the bank 
of rm which this an r the furnace is 
cloſed. 41g roof} vi 21. a1 hgh +; ng " at: 3. 
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11 , The dame. 1 77787 nr FA orty is £46 i » * nr | 
= — workman opening a paſſage for the ſcoria over the dame, by means of 2 
; iron. Di, d * „ * 1 1904 * ö . 138 . . 
p, ù, A ſection of the arched ſpuce or embraſure, in the front of the furnace, 
under which workmen ſtand. Ne | | a 
Q The vault under the furnace. 
X, R, Beams of wood to ſtrengthen the walls of the furnace. 
X, A workman throwing fuel and ore into the furnace. — 
Fig. 21. Repreſents a plan of the above furnace taken at a level with the tuyere. 
, The work 5 a 
m, 5, The front of the furnace. | 
u, 1, The bellows. | 
, The tuyere. 2 
p, g, The outer walls of the furnace. 

r. r, Two iron bars or pokers placed upon the dame (s.) 

m, The opening through which the metal flows. : 
m, t, The channel, and moulds made in a bed of ſand, for the reception of 
the iron, when it flows out of the furnace. | 

&, x, The inner walls of the furnace. 

Fig. 22. Repreſents a vertical ſection of a reverberatory furnace, uſed for 

the obtaining of Zinc from its ores. The conſtruction of this furnace reſembles 
nearly that commonly uſed for making of glaſs. It is a reverberatory vaulted 
furnace, the plan of which is circular. The hearth of this furnace is ſupported 
dy arched pillars. On this hearth, fix large pots, each of which is about four 
feet high, and contains ſome hundreds of pounds of ore of zinc, and of charcoal, 
or other inflammable matter, are placed in a circular row. Two of theſe pots 
(2, 2,) are repreſented in this ſection. A circular hole (4) is left in the hearth for 
the _—_ xt the flame from the fire-place into the reverberatory, from which 
it eſcapes at a hole in the arch (9). In the head of each of theſe pots there is 
a hole for the introduction of the ore, which hole is ſtopped, _ the ope- 
ration, with a ſtopple of baked earth (1, 1,) and alſo there is a hole in the bottom, 
correſponding with a hole on that part of the hearth on which the pot is placed. 
Through each of theſe latter holes is inſerted an iron tube (3, 3,) which 
is cloſely luted to the contiguous parts of the pot and hearth of the furnace. 
The pots are to be filled with the mixture of ore and coal, in the following 
manner : The ſtopple (1) of the mouth of a pot is to be removed, and into 
this mouth, one end of an iron tube or funnel is to be inſerted, through a hole 
(8) in the vault immediately above the pot, while the other end of the tube 
or funnel remains without the furnace. Through this tube the mixture of 
ore and coal is introduced into the pot; then the tube is removed, the topple 
is fitted and luted with freſh clay to the mouth of the pot, and the hole in the 
vault (8) is to be covered with a lid. 5 ie 

When the ore thus introduced is ſufficiently heated, the zinc is revived or 

reduced by the inflammable matter mixed with it, riſes in the ſtate of vapor, 

which fin _—_ other vent, paſſes down the tube (3). The lower end of 

this tube (3) being in contact with the external air is iently cold to con- 

genſe this vapor of zinc, and the zinc accordingly flows out of * 
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of the tube in the ſtate of a meled m metal, and falls or — gf 
Yrcontaiming” water where 1t.becungey e obtained 
— ores by the kind of diſtillation called per _ wm, the diſtillation- 
is -aniſhed, which is | generally ini cher or -fave?.days; arpording to the heat 
applied, the nature of the ore, and other circumſtances, the tube (3) is 
removed, the reſiduum is thruſt out of the hole in the bottom of the pot by 
means of an iron bar or 2 introduced through the opening of the vault (8) 
a the 8 mouth of the pot. When the pot is emptied of the exhauſted 
(3) is to be replaced, freſh ore and coal are to be introduced 
in 2 manner above-mentioned, and the operation is to be repeated, without 
cooling the furnace or removing the veſſels. | C 
This ſection is not taken from an exact a and. ke the, pro- 
portions of the ſeveral parts are not accurately ſhewn. Nevertheleſs, as this 
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mentioned under the ſeveral articles of the ſubſtances to which they 
relate, in the preceding Dictionary, yet we thought it might be uſeful to place 
them in one view, as they are given by their authors Geoffroy and Gellert. ' 
Each of theſe Tables conſiſts of a number of columns. At the head of each 
column is placed the ſubſtance, the affinities of which are to be compared 
with the ſeveral ſubſtances placed below it in the ſame column. Thus the firſt 
column of Mr. Geoffroy's Table contains the Affinities of acid ſpirits; the 
ſecond column contains the Affinities of marine acid, &c. The remaining ſub- 
ſtances in the firſt column, as fixed alkali, volatile alkali, &c. are thoſe, the 
affinities of which with acid ſpirits are to be compared together: and they are 
ſo diſpoſed, that the ſubſtance which has the ſtrongeſt affinity with acid ſpirits is 
placed neareſt to them, and the ſubſtance which has the leaſt affinity with acids is 
placed at the greateſt diſtance ; while the ſtrength of the affinity of the inter- 
mediate ſubſtances may be known by their vicinity to the head of the column, 
Thus, acid ſpirits have a ſtronger affinity to fixed alkali than to volatile alkali, 
abſorbent earths, or metallic ſubſtances : alſo, they have a ſtronger affinity to 
volatile alkali than to abſorbent earths; and laſtly, they have a ſtronger affinity 

to abſorbent earths than to metallic ſubſtances. | 
Mr. Gellert has (in his original Table) inverted this order, placing thoſe ſub- 
ſtances at the greateſt diſtance, or at the bottom of the columns, which have 
the. ſtrongeſt affinity with thoſe at the head of the columns. But as this dif- 
ference in the order of the two Tables might create ſome confuſion, we have 
changed this diſpoſition of Mr, Gellert's Table, and have made it correſpond: 
with that of Mr. Geoffroy, which is above-deſcribed. | A 
According to the doctrine of affinities delivered under the article AryiniTy, 
of this Dictionary, any ſubſtance in any of theſe columns may be ſeparated from. 
the ſubſtance at the head of that _— any of the intervening ſubſtances. 
Thus, according to the firſt column of Mr, Geoffroy's Table, if any metallic 
ſubſtance be united with an acid ſpirit, it may be ſeparated from that * 
| | dy 


| 42 OUGH many of the affinities contained in theſe Tables are 
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by adding either an abſorbent earth, or 2 volatile alkali, or a fixed alkali : 
ſecondly, if an abſorbent earth be united with an acid ſpirit, it may be ſepa- 
rated from that ſpirit, by adding either a volatile or a fixed alkali: and laſtly, 
if a volatile alkali be united with an acid ſpirit, it may be ſeparated” from that 
acid by adding a fixed alkali. 2 | | | 

To explain the uſe of theſe Tables ftill further, we (hall give an inſtance 
of the afniaities of ſulphur, as they are expreſſed in Mr. Gellert's Table. 

If ſulphur be united with regulus of cobalt (al, with which, according to 
this Table, it has leſs affinity than with any of the ſubſtances mentioned in this 
column, and if to this compound arſenic be added; by ſublimation the tulphur 
will be ſeparated from the regulus of cobalt, and will be united with the arſenic,” 
forming a ſyblimate called orpiment. BY. 

If to this orpiment an equal quantity of mercury be added, and if the mixture, 
after it has been well triturated, be cxpoſed to heat in a retort, or ather clojt 
veſſel, the arſenic will be ſeparated from the ſulphur, and will form a white 
ſublimate; while the ſulphur and mercury will unite, and be afterwards ſub- 
limed together, forming a cinnabar. 

If to this cinnabar a third part of regulus of antimony be added, and the 
mixture be expoſed to heat in a retort, the mercury will be diſtilled, and che 
ſulphur will remain united with the regulus, forming a compound ſimilar to 
native antimony, pon nt | | 

If to this artificial, or to native antimony fuſed in a crucible, half its quantity 
of biſmuth be added, this ſemi-metal will unite with the ſulphur of the antimony ; 
while the regulus of the antimony will be ſeparated, and form a diſtinct mais 
at the bottom of the crucible. 

If this compound of biſmuth and ſulphur be melted with an equal quantity. 
of ſilver, the biſmuth will be ſeparated from the ſulphur, which will unite 
with the ſilver, forming a maſs ſimilar to the vitreous filyer-ore. 

If this maſs, or the vitreous ore, .be melted with half its quantity of lead, the 
ſilver will be ſeparated from the ſulphur, which will unite with the lead, form- 
ing a maſs reſembling the lead-ore called galena. 

Tf this ſulphurated lead be melted with tin, the lead will be ſeparated, and 
the tin will be united with the ſulphur. 

In the ſame manner, the ſulphur may be transferred from the tin to copper; 


and from copper to iron. | 

The affinities of bodies to each other, as they are laid down in the above 
Tables, or at leaſt the ſeparations and — — depending upon the dif- 
ferences of affinities, do not at all times take place; ſome of them requiring cer- .. 
tain degrees of heat, dilution, and various other circumſtances. Many inſtances 
do alſo occur in which the affinities of ſubſtances ſeem even to be changed 
by theſe different circumſtances ; and hence many exceptions have been found 
to the preſent Tables, ſome of which are real, and others only apparent. Thus, 
in the firſt column of Mr. Geoffroy's Table, metallic ſubſtances are placed. as 
baving a leſs affinity than abſorbent carths with acids. Nevertheleſs, ſome 


©. (a) In the Table it is marked cobalt; but Mr. Gellert evidently means the. regulus of 
cobalt; for the ore properly called Cobalt, contains various ſubſtances, each of which has 
peculiar affinities, See COBALT, 3 

, | inſtances 


« 888 )) 


"inſtances occur of earthy ſalts, as dum, being decompoſed by meang of metals, 
as of iron, zinc, and copper. Here therefore we find a real e ion to this 
Table. Again, abſorbent earths are placed as having leſs affinity than volatile 
- alkali with acids, But the volatile alkali of ſal ammoniac may be ſeparated 
from the acid, by means of chalk or quicklime ; which ſeems to ſhew, that ſome 
;* abſorbent earths have a greater affinity with acids than volatile alkali. This 
©» alkali does indeed, when it is mild, precipitate a ſolution of any calcareous earth 
in any acid; and this experiment has probably induced Mr. Geoffroy to place 
theſe ſubſtarices in their preſent order. But the above - mentioned precipitation 
is now known to be effected by what Mr. Macquer calls a double affinity. 
For the mild alkali, conſiſting of pure alkali and fixable air, is here to be con- 
, fidered as a compound: and when it is. added to a ſolution of calcareous earth 
in any acid, the fixable air unites with the earth, to which it has a greater 
affinity than to the alkali, while the acid unites with the alkali That this s 
the caſe, in the prefent inſtance, appears from the impoſſibility of 8 | 
this earth from the acid by means of a cauſtic volatile alkali, that is, an alkali 
which is not combined with fixable air. Many other inſtances might be adduced 
of the inaccuracies and defects of theſe Tables, and of the apparent varia- 
tions from the general rules laid down in them; but as all chemical: compo- 
« fitions and decompoſitions depend on the affinities of the ſubſtances employed, 
we cannot explain and correct theſe, without conſidering almoſt all 
_ © rations in Chemiſtry. ' Till other Tables more perfect be formed, cheſe may 
de of conſiderable utility. - | | 
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Dix zer ions to the Boox-nBInDER, 


This Work is to be bound in two volumes. The firſt volume is to contain, 1, Tr Por bib 
ra 2. The Advertiſement; 3. The Preliminary Diſcourſe ; 5, The Diflionary, from 
to N A, . 440. 

The 63 is to contain; 1. The Didionamy from N A to the end; 2. The Table of 
* Charatters and Affinities; 3. Plates I. and II. r 20.96 N 
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